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Records in 6 Mineral Industries Prove... 


NI-HARD LASTS 
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Operating data collected during the 
past ten years, in diverse fields of the 
industry, indicate that NI-HARD 
saves substantial amounts of money, 
time, and labor. On mining and mill- 
ing equipment, NI-HARD parts are 
providing spectacular resistance to 
wear and abrasion as shown in the 


performance record below. 











MINERAL INDUSTRIES 


FIELD CAST PARTS 
Phosphate Roll Heads 

Copper Classifier Shoes 
Copper Grinding Balls 

Copper Scoop Lips 

Silica Sand Slurry Pump Impellers 
Zinc Tailing Pump Impellers 
Gold Ball Mill Liners 

Gold Scoop Lips 

Tungsten Crusher Jaws 











PERFORMANCE 


2 to 5 times better than white iron 
3 times better than white iron 

2.5 times better than white iron 
5.25 times better than white iron 

4 times better than white iron 

3 times better than white iron 

2 times better than manganese steel 
3 times better than manganese steel 
3 times better than manganese steel 





ie = . #7 
fi wf 2 
ae 


NI-HARD Roll Head Casting; 
made by Thomas Foundries, Inc 
Birmingham, Alabama, for ys: 
in Phosphate Rock preparation 


























Many similar examples are on file, in- 
dicating that less pounds of wear, per 
ton of production, result from using 
critical parts made of NI-HARD. The 
reason for such performance is easy to 
find. The alloy combines strength and 
toughness with an extreme hardness 
ranging up to 725 Brinell. 


The industry’s present trend toward 
concentrating production in fewer me- 
chanical units, dictates the choice of 
this alloy on the basis of economy. Its 


long service life, and the correspond- 
ing decrease in interruptions for repair 
or replacement, keeps equipment on 
the line, and accordingly, lowers main- 
tenance expense and production costs. 
Castings of any design may be pro- 
duced with this inexpensive nickel- 
chromium alloy. 

The technical staff of THE INTER- 
NATIONAL NICKEL COMPANY 


will be glad to help you with specific 
problems, upon request. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


NI-HARD composition and properties as well 
as applications are described in a booklet en- 
titled, “NICKEL CAST IRON DATA Sec 
tion 1, Number 7.” Send for your copy today 


NI-HARD 


* Ni-Hard—Reg. U.S. Pat. Off. by The International 
Nickel Company, Inc., Canadian Pat. No. 281,986. 


67 Wall Street, New York 5, N.Y. 
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"| hear the wars practically over... back home !" 


ROBABLY it’s only natural for us here at 
home to feel that the war’s almost won, 
the way the good news has been pouring in. 


But the war’s not over for him—not by a 
long sight! And he’s just one of a few million 
or more that will stay over there until they 
finish the bloody mess. Or kill time for a 
few months—or years—in some hospital. 


What about you? 

This is no time to relax. No time to forget 
the unfinished business. It’s still your war, 
and it still costs a lot. 

So dig down deep this time. Dig down till 
it hurts, and get yourself a hundred-dollar 








War Bond over and above any you now own 
—or are now purchasing. This 6th War Loan 
is every bit as important to our complete 
and final Victory as was the first. 


Don’t “let George do it”—get yourself 
that added bond and help finish a magnifi- 
cent job right. The quicker you reach down 
deep, the better you do your job for war, 
the more you'll contribute to ending the 
fight. And the quicker they'll come back— 
the guys that can still be killed. 


After all, you’re safe and sound and home. 
That’s worth another hundred-dollar bond to 
you, isn’t it? 





Buy at least one extra #100 War Bond today | 


THE ARMY ORDNANCE ASSOCIATION 


705 MILLS BUILDING e WASHINGTON 6, D. C. 
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Armament Researeh 


Science and Industry Meet the Changing Demands of War 


TE of Ordnance have always 
W been keenly aware that the 
most effective safeguards of the United 
States in war are the great reservoir 
of man power, the scientific and en- 
gineering talent, and the strong in- 
dustrial system of our country. The 
Ordnance Department always has 
fostered and maintained a close work- 
ing relationship with science and in- 
dustry. During this emergency, the 
average citizen was surprised to find 
that this relationship had been at work 
for many years and that a background 
had already been laid for the team- 
work which followed. 

Metallurgical progress in this coun- 
try has been for many years strongly 
influenced by the requirements of Ord- 
nance for superior qualities in metals. 
Requirements of strength contributed 
to stronger cast iron for cannon in 
Civil War days, and later, when Ord- 
nance engineers called for still stronger 
metals, especially steels, these were ob- 
practices, 
improved forging techniques, and the 
introduction of alloys to obtain higher 
physical properties. 

Under the peacetime program, many 
developments important to this war had 
been achieved prior to 1940. Among 
these might be mentioned centrifugal 
casting of cannon which helped in the 
rapid production of artillery; the sub- 
stitution of molybdenum for tungsten 
in high-speed tools; the cold-working 
method for making cannon with im- 
proved strength, lighter 
weight guns and higher muzzle veloci- 
ties; the development of testing tech- 
niques, such as macroetching, radio- 
graphy, and impact, which contributed 
to improved quality and safety of per- 
formance. These and many more have 
been developments in which Ordnance 


tained through new melting 


permitting 


has been associated with industry. 
Metals and explosives designed to 
give the maximum destructive effect at 
the target are major factors in deter- 
mining the final outcome of wars. The 


General Barnes is chief of the Research and 
Development Service of the Ordnance Depart- 
ment, U. S. Army. This is an address delivered 
by General Barnes before the National Academy 
of Sciences, Washington, D. C. 


March-April, 1945 


Maj. Gen. G. M. Barnes 





Modern warfare is such that a na- 
tion without a great metals industry 
and manufacturing capacity cannot 
successfully engage in combat. The 
strength of a nation in war can be 
gauged by its steel- and metal-pro- 
ducing capacities. The steel capacity 
of this country today is more than 
94,000,000 tons annually which, with 
the Russian and British capacities, 
totals 136,000,000 tons. 

Opposed to this, Germany and 
Japan, at their peaks, had approxi- 
mately 67,000,000 tons. In the field 
of aluminum, United Nations’ ca- 
pacity is more than three times that 
available to Germany and Japan. 
In magnesium, we are also supreme. 
Our Nation’s magnesium production 
alone is more than five times the 
total amount now available to our 
enemies. Of the world output of 
copper, 88 per cent is available to 
the United Nations, and only 61% 
per cent is under German control. 











development and production of the 
unheard-of quantities of propellants and 
high explosives required in this war is 
an important story in itself. Under this 
great program our country furnished 
propellants and explosives for our own 
Army and at the same time met the 
critical shortages of our allies. 


MIODERN warfare is such that a na- 
tion without a great metals industry and 
manufacturing capacity cannot success- 
fully engage in combat. The strength 
of a nation in war can be gauged by 
its steel- and metal-producing capacities. 
The steel capacity of this country to- 
day is more than 94,000,000 tons an- 
nually which, with Russian and British 
capacities, totals 136,000,000 tons. Op- 
posed to this, Germany and Japan, at 
their peaks, had available approxi- 
mately 67,000,000 tons. In the field of 
aluminum, United Nations’ capacity is 
more than three times that available to 
Germany and Japan. In magnesium, 
we are Our Nation's 
magnesium production alone is more 
than five times the total amount now 
available to our enemies. Of the world 


also supreme. 


output of copper, 88 per cent is available 
to the United Nations, and only 6% 
per cent is under German control. 


This favorable position in regard to 
essential and critical metals, however, 
did not prevent us from having serious 
metal shortages under our vast sched- 
ules of war matériel as required at 
home and abroad. For a time, many of 
these shortages seriously threatened the 
success of our program. It was neces- 
sary, in the midst of the great task 
of industrial mobilization, to take time 


to develop new methods and substitutes. 


For example, in Ordnance the short- 
age of aluminum which went under 
first priority to aircraft, caused great 
difficulty. It was necessary to remove 
much of the aluminum used in the 
construction of tanks, substituting other 
metals for such components as trans- 
mission cases, engine parts, ammuni- 
tion racks, and gun parts. In some 
cases it was found that by more careful 
engineering the substituted metals re- 
sulted in increased performance. In 
other cases, a return to the use of the 
critical metal was instituted as soon 
as the shortage disappeared. 

In all our programs for the substitu- 
tion of less critical materials, the policy 
of accepting no decrease in the per- 
formance of safety of the end product 
was maintained. There are 
amples which might be used to illus- 


many ¢Cx- 


trate advantages of these conservation 
activities to the Ordnance program and 
the war effort as a whole. Science and 
industry bore the main burden of much 
of this work. The National Academy 
of Sciences played a vital réle. Espe- 
cially significant was the work of the 
Metals and Minerals Advisory Com- 
mittee which was organized early in 
the emergency and contributed to the 
conservation of materials. Great strides 
were made in solving the problems 
encountered in production and in over- 
coming shortages. 

The steel industry converted its con- 
tinuous strip mills to the rolling of 
ship plate, and in no other known way 
could sufficient plate have been pro- 
duced to meet the abnormal demand 
of the Navy and the Maritime Com- 
mission. Much of the regular plate- 
mill capacity was being utilized in 
rolling armor plate and structural plate 
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for the manufacture of tanks, gun 
mounts, and other items. 

The demands for rolled armor plate 
for tank production could not be met, 
and a program for the development and 
manufacture of cast-steel armor on a 
great scale was inaugurated. Starting 
with practically no knowledge in this 
country concerning the manufacture of 
cast armor, American foundries pooled 
their efforts and quickly developed the 
necessary know-how. 

Prior to the war, the metallurgy of 
armor and armor-pierc- 
ing shot was very much 
of a mystery, and the 
few commercial com- 
panies engaged in such 
peacetime manufacture 
held their processes 
secret. In the beginning 
of the emergency, all manufacturers 
shared this secret information to make 
the mass manufacture of these products 
possible by plants scattered throughout 
the country. 

This came about largely through the 
activities of the Ferrous Metallurgical 
Advisory Board. In 1939 and 1940 the 
activities of this board were greatly ex- 
tended with the formation of sub- 
committees whose interests related to 
specific phases of Ordnance, such as 
guns, projectiles, armor—both rolled 
and cast—and welding of armor, and 
whose membership included producers 
and users, both American and allied, of 
the products concerned. Practically the 
entire steel producing and fabricating 
capacity of this country was repre- 
sented in these subcommittees. Through 
them technical problems were discussed 
and solved and the information dis- 
seminated to the benefit of the entire 
industry. 

While the work of instructing new 
manufacturers in the necessary tech- 
niques of armor and armor-piercing 
shot production was still in progress, 
the shortage of alloys became critical, 
and it was necessary to make drastic 
changes immediately. The alloy con- 
tent was reduced to one-quarter or less, 
but the same policy was maintained 
of permitting no reduction in ballistic 
nerformance. Boron-treated steels were 
used in some of these items, and work 
is still progressing toward the wider 
boron in steels for other 





use of 
purposes. 
Prior to the war, Swedish steels were 
used almost exclusively for highly 
stressed springs, such as those used in 
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automatic guns and artillery. The loss 
of this steel importation created a seri- 
ous situation, but typical of other prob- 
Jems so successfully solved, we are now 
producing spring steels which markedly 
exceed the best quality hitherto obtain- 
able. Another outstanding accomplish- 
ment during this period was the rolling 
of gun barrels on seamless tubing mills. 
Gun tubes up to and including 75 mm. 
were so processed. 

There are so many outstanding de- 
velopments of science and industry in 
this war that it would not be possible 
to review these contributions adequately 
here. Since science must always look 
toward the future, it might not be 
amiss to examine a few of the problems 
which lie ahead of us in this field. For 
the future defense of our Nation a 
sound economic position is essential— 
economic in the sense that raw ma- 
terials and processing, fabricating, and 
industrial procedures are such that the 
Nation immediate 
emergency. 

Science and industry must diligently 
and continuously lend their efforts to- 
ward the protection of our country. 
The National Academy of Sciences has 
performed this function since its crea- 
tion by Abraham Lincoln. Today the 
academy and the National Research 
Council are codperating effectively in 
solving problems which face the mili- 
tary. Many such problems and many 
new ones will face us at the conclusion 
of the war. It is urged that the academy 
aggressively and continuously study 


is able to face an 


metals and minerals to insure that their 
availability to meet future war needs 
is adequate at all times. For example, 
there are great quantities of low-grade 
ores of manganese, chromium, and 
practically every other essential mineral 
within the continental limits of our 
country. But these ores are not suitable 
for present-day recovery and processing 
methods, and continuous work in per- 
fecting satisfactory techniques must be 
pursued. Such an _ accomplishment 
would form a major contribution to- 
ward national independence and security. 

Attention also may appropriately be 
given to the utilization of such avail- 
able minerals as boron, tellurium, and 
other possible alloying elements as 
potential substitutes for present-day 
alloys. The introduction of jet propul- 
sion into war matériel creates an addi- 
tional need for steels to withstand 
abnormally elevated temperatures. The 
alloys now available are costly, difficult 


to produce, and may not be available 
in sufficient quantities should this de. 
velopment become a major factor in 
waritare. 

There has been a great deal of com. 
ment on the advantages of stock-piling 
strategic minerals or metals. There are 
a number of such strategic materials 
that warrant careful consideration, and 
it is possible that stock piles should be 
maintained during the coming peace 
years. 

There will be great demands for in- 
creased performance of materials, for 
as soon as peace is restored today’s 
weapons are obsolescent. To depend 
upon them would be to court disaster. 
France made little progress in ord. 
nance after World War I. She tried 
to oppose the Germans with weapons 
from 1914 to 1918, thus 
contributing to her own defeat. The 
trend in weapons will be toward more 
higher velocities, longer 

ranges, and greater de- 

struction. Mass _produc- 


Ot tion has emphasized the 
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constructed 
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need of continual im- 
provement in_ processes 





of manufacture, as illus. 


a trated by welding, stamp- 
ing, die-casting, and 
similar methods. 


The 75-mm. gun of World War I 
weighed 1,015 pounds, as compared 
with the 410 pounds of the 75-mm. gun 
of today—a direct measure of im- 
proved metallurgy. Greater mobility 
will require less weight, so that we 
must drain every safe ounce of strength 
from our armament. 

This war has again demonstrated the 
importance of research and develop- 
ment. The Ordnance Department, from 
experience in two world wars, knows 
that the partnership method of research 
and development is the best policy. As 
other agencies are disbanded with the 
termination of war, we shall look more 
and more to the National Academy of 
Sciences for help in carrying the burden 
of peacetime research and develop- 
ment. Of no small importance is the 
matter of securing adequate funds. 
National security in years to come will 
be in direct ratio to the time, energy, 
and money we allot to armament re- 
search and development. This arma- 
ment research now and in peace can 
best be accomplished by joint Ord- 
nance programs in which the scientific 
and industrial establishments of our 
country continuously participate. 
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he New 155-mm. Howitzer 


Reeent 


developments 


this 


make 


powerful mobile modern piece our 
most versatile field-artillery weapon 


Brig. Gen. G. M. Wells 


A XPERIENCE in World War II 
has demonstrated the outstanding 
importance of firepower as a means for 
attaining military success with min- 
imum losses of personnel. The weapons 
for achieving firepower are many, 
ranging from the semiautomatic rifle 
and carbine to the latest types of bomb- 
ing aircraft of long range and high 
bomb-load capacity. Each of these 
weapons has been designed to deliver 
metal and explosives on enemy troops 
and installations with the highest pos- 
sible degree of efficiency in its particu- 
lar field. Strong evidence of the effec- 
tiveness of our firepower is found in 
the comparative reports of enemy casu- 
alties and our own. All reports seem to 
indicate that, while pursuing the of- 


fensive under the most difficult con 


General Wells is chief of the Artillery Di- 


vision, Industrial Service, Office of the Chief 


of Ordnance. 


March-April, 1945 


ditions, our losses have consistently been 
less than those of the enemy. All pre- 
vious concepts of offensive warfare have 
assumed that the contrary would be 
true. 

Modern artillery provides one of the 
most eflective means for achieving fire- 
power in overwhelming volume. Many 
recent reports from our theater com- 
manders give convincing proof of this 
fact. Growing out of actual battle ex- 
perience in all theaters, the demands for 
more artillery and artillery ammunition 
have steadily increased. Whether the 
operation be a landing on a_ hostile 
shore or an attack against a strongly 
fortified line, the key to success has 
proved to be artillery fire in volume. 

Artillery comprises a great variety 
of weapons, each one designed to meet 
a specific tactical need. There are several 
broad subdivisions of these weapons, in 
cluding aircraft, antiaircraft, tank and 
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antitank, infantry, and field-artillery 
purposes. The infantry and field-artillery 
types play the dominant artillery rdle ia 
mobile land warfare and expend the 
great bulk of the artillery ammunition. 
The most important members of the 
mobile field-weapon group are the 
105-mm. howitzer, designed to furnish 
close-in support of the doughboys; the 
155-mm. howitzer, of which more will 
be said later; the 155-mm. “Long Tom” 
and 8-inch howitzer used for long-range 
counterbattery, destruction of bridges, 
fortifications, etc.; and the 8-inch gun 
and 240-mm. howitzer used for special 
missions where maximum range and 
destructive effect are necessary. While 
it is difficult to say that any one weapon 
in this group is more important than 
any other, the 155-mm. howitzer is un- 
doubtedly the most versatile. 


HE OWITZERS of about 155-mm. or 6- 
inch caliber have long been an impor- 
tant part of the artillery equipment of 
all nations. At the close of World War 
I, United State§ Army artillery included 
two models of the French 155-mm. 
field howitzer (Schneider). These were 
a 1917 model of French manufacture 
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and a 1918 model of American manu- 
facture based on the French design. In 
the opinion of all Allied belligerents, 
the 155-mm. howitzer had proved itself 
to be one of the outstanding weapons 
of the war. It was natural, therefore, 
that it should be retained as to type and 
that future developments should be di- 
rected toward increasing its range and 
general utility. A long period of de- 
velopment ensued which culminated in 
the U. S. 155-mm. howitzer Mr. 


THE new 155-mm. howitzer is su- 
perior to the World War I type in 
many important respects. It still fires 
a projectile weighing approximately 
ninety-five pounds, but the form of the 
projectile has been improved ballisti- 
cally. This change in form, together 
with other ballistic improvements, has 
increased the accuracy at all ranges. The 
maximum range of the new howitzer is 
approximately 914 miles or about one- 


third greater than the earlier types. The 


corresponding German and Japanese 
howitzers are outranged by substantial 
margins. The combination of consistent 
accuracy, a wide spread in effective 
ranges, and the heavy projectile help to 
explain the versatility of this weapon. 
It is equally effective for medium- 
range counterbattery, demolition of 
fortifications, or close-in support of the 
infantry. It is interesting to note that 
the last-mentioned usage was not seri- 
ously considered in designing the 
weapon. Recent developments in fuzes 
have made it possible to burst the 
projectile consistently at short distances 
above ground, and the effect of such 
bursts on enemy personnel is devastat- 
ing. Extensive use of this howitzer for 
barrage fire followed in logical se- 
quence. 

Several characteristics other than 
range and accuracy contribute to the 
general utility of a  field-artillery 
weapon. Provision for wide traverse of 
the gun with respect to the carriage is 





Rear view of the 155-mm. howitzer in traveling position showing the split trails. 
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particularly desirable in order to per. 
mit firing on as many targets as possible 
with a minimum of delay. The new 
howitzer has a split trail, Permitting 
forty-nine degrees’ traverse as compared 
with the single trail on the World Wa, 
I type with only six degrees’ traverse 

The elevation has been increased from 
forty-two to sixty-five degrees to clear 
obstacles and to secure the maximum 
advantage from plunging fire on the 
relatively soft overhead covering of 
dugouts, pillboxes, and bunkers, Sta. 
bility has been improved by use of q 
variable type of hydropneumatic recoil 
mechanism which permits longer recoil 
and more gradual absorption of firing 
stresses at the lower angles of elevation, 
A new type of firing mechanism has 
been perfected recently which will add 
much to the convenience and reliability 
of operation. | 

All truly modern weapons must be 
characterized by a high degree of mo. 
bility. Firepower and mobility must go 
hand in hand—the first making the 
break-through possible and the second 
permitting the rapid exploitation of 
this advantage. The Battle of France 
has provided a classic illustration of 
these principles: The German lines at 
Avranches were softened by the con- 
centrated pounding of artillery; the in- 
fantry and tanks cleared a gap: and 
then all arms plunged through to out- 
flank and encircle the enemy forces. An 
operation of this sort would have been 
impossible in World War I, due to the 
relatively limited mobility of the weap- 
ons then employed. 


THE new 155-mm. howitzer was de- 
signed for high-speed transport both 
on highways and across country. The 
gun, recoil mechanism, and carriage 
are locked together for traveling as 
one integral unit and transported as a 
semitrailed load behind a_ high-speed 
prime mover. The large pneumatic 
tires and air brakes with which the gun 
carriage is equipped provide flotation 
and control for any kind of smooth or 
rough going. It is not generally under- 
stood that the stresses imposed on a 
gun carriage by firing are much less 
severe than those resulting from travel 
at high speed over rough terrain. The 
new 155-mm. howitzer carriage was de- 
signed to withstand the latter kind of 
treatment. The final design was the 
outgrowth of a long period of develop- 
ment during which several models were 


built and tested to destruction at the 
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Aberdeen Proving Ground. As a re- 
sult, we now have a carriage which is 
giving trouble-free service in the many 
active theaters of operation. 

The fire-control instruments used 
with a mobile gun carriage must be 
simple, rugged, and sufficiently accu- 
rate to permit laying on pin-point tar- 
gets. The answer to these requirements 
has been found in a new panoramic 
telescope markedly superior to its pre- 
decessor types used in World War I. 
The telescope is carried in a mount of 
the so-called compensating type which 
corrects the line of fire automatically 
for cant of the gun carriage on rough 
ground. This mount was conceived and 
developed by one of our Ordnance en 
gineers who has spent a lifetime in the 
fire-control business. 

Another novel feature of the fire 
control system is a device for lighting 
the scales and reticle of the telescope for 
night firing. The light source is a tiny 
bulb operated from a small dry-cell bat- 
tery. The light is “piped” from the bulb 
to the several points requiring illumina- 
tion by means of transparent rods made 
of a plastic material which will bend 
light rays around a corner. This ar- 
rangement delivers just enough light 
to provide illumination and no more. 
The illuminated scales are invisible a 
few feet from the battery and cannot 
be picked up by enemy observation. 





PRIME CONTRACTORS AND 
GOVERNMENT ARSENALS 
WHICH HAVE CONTRIBUTED 
TO THE 155-MM. HOWITZER 
PRODUCTION PROGRAM 


Carriage: Link Belt Ordnance 
Co., Chicago, Ill.; York Safe and 
Lock Co., York, Pa.; Lufkin Foun- 
dry & Machine Co., Lufkin, Tex.; 
Rock Island Arsenal, Rock Island, 
Ill.; Western Austin Co., Aurora, 
[ll.; Caterpillar Tractor Co., Peo- 
ria, Ill. 


Howitzer: Watervliet Arsenal, 
Watervliet, N. Y.; Yuba Manu- 
facturing Co., Benicia, Calif. 


Recoil Mechanism: Rock Island 
Arsenal; R. Hoe & Co., New York, 
N. Y. 


Fire Control: Permutit Co., 
Brooklyn, N. Y.; Eastman Kodak 
Co., Rochester, N. Y.;  Pre- 
mier Stove Co., Belleville, IIL; 
American Instrument Co., Silver 
Spring, Md.; Liberty Tool & Gage 
Co., Providence, R. I.; Mines 
Equipment Co., St. Louis, Mo. 
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The 155-mm. howitzer in firing position at zero degrees elevation. 


The industry members of the Army 
Ordnance Association will perhaps be 
interested in a brief description of the 
structural characteristics of this howit- 
zer and the manufacturing problems 
presented by its major components. 
There are four types of components— 
the cannon, the recoil mechanism, the 
carriage, and the fire-control instru- 
ments. Each requires its own special 
manufacturing technique which may 
or may not have a close counterpart in 
commercial industry. The gun carriage 
is a heavy welded structure which cor- 
responds rather closely to modern rail- 
road or construction equipment, except 
that tolerances are held much closer. 


THE recoil mechanism is similar in 
some respects to the hydraulic devices 
which propel certain types of eleva- 
tors. The telescopic sighting equipment 
can be produced by companies special- 
izing in high-grade microscopes or 
other instruments of high precision. 
The cannon is quite different from any 
commercial item but can be made fairly 
easily by companies experienced in the 
machining of very heavy forgings. The 
tolerances on many parts of these mech- 
anisms are necessarily held to very 
close limits in order to provide satis- 
factory accuracy of fire and interchange- 
ability of replacement parts. Rather 
elaborate tooling is required for such 
parts, but this has often proved to be a 
blessing in disguise due to a correspond- 
ing reduction in assembly problems. 
Production of the howitzer got under 
way late in 1942, on the basis of rather 
modest requirements existing at that 
time. The requirements have since been 
successively increased as more uses 
were found for this weapon. Deliveries 
to troops have now attained very sub- 


stantial proportions and many hundreds 
of howitzers have received the acid test 
of battle usage. The reports received 
from the theaters on the performance 
of this weapon have been uniformly 
favorable. The following quotations are 
typical of such reports: 

“Of particular interest was the work 
of the 155-mm. howitzer Mr in artil- 
lery barrage work. They worked over 
the Jap bivouac areas and gun positions 
in good shape.” 

“In commenting upon the fire effi 
ciency of the 155-mm. howitzer Mr, 
Colonel ———— submitted that the piece 
has been extremely rugged, effective, 
and accurate during the campaigns.” 

“The 155-mm. howitzer gave excel- 
lent results. It is invaluable for reén- 
forcing direct-support battalion fires 
and interdicting rear areas.” 

“The 155-mm. howitzer proved most 
valuable and effective in operations at 
New Georgia and Bougainville.” 

“A 155-mm. howitzer was allotted 
(target—German observation post 
across Volturno Valley), a bracket of 
twenty-five yards was’ obtained, and 
three rounds were fired for effect using 
delay fuze. The second round in fire 
for effect was a direct hit and observa 
tion post and contents were plainly 
seen to be blown high into the air— 
‘End of mission; end of dugout.’ ” 





Eprror’s Notr.—Maj. Gen. C. T. 
Harris, Jr., writing in the January- 
February 1945 issue of Army Orp- 
NANCE, said: “Our present ordnance is 
superior to that of our enemy, but it 
would be fatal if we remained satisfied 
with what we have. We must make 
absolutely sure that continuing develop- 
ment and research will keep it always 
ahead.” 
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Combat Preparedness 


The American Legion’s Plan for Uni- 
versal Peacetime Military Training 


Edward N. Scheiberling 


NCREASED firepower, mobility, 

range, and destructive ability of 
modern weapons have made dangerous 
and obsolete the theory that the United 
States can complete its preparations for 
war under the fire of the enemy. Twice 
within the past quarter-century our 
country has been forced into wars 
which it did not wish, which it sought 
to avoid, and which it was not pre- 
pared to wage. Twice, through the 
fortitude and armed strength of allied 
nations, the United States has been able 
to forge great’ striking forces for land, 
sea, and air war, and to equip them for 
victory with the finest products of the 
American industrial machine. 

No prudent American can hope that 
similar good fortune will be our lot if 
we should again face war with no 
greater strength ready for immediate 
action than we had in 1917 and 1939. 
If America faces another world war, 
this country will be the first and not the 
last target of the enemy aggressor. It 
is plain to students of military history 
that the fatal mistake Germany made 
twice, and Japan once, was that they 





Mr. Scheiberling is national commander of 
the American Legion. 
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permitted the Americans time to mobi- 
lize and arm with the strength that 
determined the issue of the conflict. 

Since the end of World War I, the 
American Legion has recognized the 
danger in which an unprepared nation 
stood in a world that included discon- 
tented, envious, and war-loving peoples. 
Since 1919, the Legion has urged the 
Nation to profit by its past mistakes 
through the creation of a system of uni- 
versal military training. 

The organization is composed en- 
tirely of men who have been through 
at least one war; some through two. 
They know war, and they abhor it as 
an instrument for the settlement of in- 
ternational disagreements, but they also 
recognize that human nature still in- 
cludes all the emotions which lead to 
conflict among individuals and among 
nations. They realize that embargo acts, 
neutrality acts, pious resolutions, and lip 
service to peace have not kept our Na- 
tion from being involved in wars that it 
neither fomented nor even wished. In 
a word, the American Legion has re- 
alized that the only answer to force is 
force—a strength sufficient to command 
the respect of the aggressor-minded. 

Organization of a large professional 





standing army has been repugnant 1 
Americans since the inception of the 
Republic, and the American Legion 
believes it will continue to be, both 
on the grounds of cost and of 
litical implications. Universal military 
training, on the other hand, has been 
accepted by the Nation under the Cop. 
scription Act during the Civil War and 
under the Selective Service Acts of 1917 
and 1940. The latter was voted while 
the Nation was still at peace, although 
under the shadow of a global conflict, 
and through that departure from jt, 
peacetime tradition the United States 
had nearly 1,000,000 men in advanced 
stages of Army training when the Japa. 
nese struck at Pearl Harbor. 

Without that nucleus of a trained 
army, it is beyond debate or doubt that 
our country could not have moved to 
stem the Japanese advances in 1942 and 
that we could not have landed in Africa 
in the same year the forces that helped 
to clear the Mediterranean and eventu- 
ally moved to the invasion of Germany. 

Universal military training had to 
start from scratch in peacetime 1940. 
Much of the year had to be spent in 
assembling the fundamental bases of 
training, -without the powerful stimulus 
that war furnished after December 7, 
1941. It did allow time for the neces. 
sary groundwork and for the physical 
and spiritual conditioning of men to 
whom military life had been a remote 
concept. 


I BELIEVE that the lesson from this 
experience is inescapable. In 1g18, 
fourteen months elapsed before our sol- 
diers engaged in noteworthy strength in 
the battles on French soil. In 1942, with 
the benefit of a year’s peacetime mili- 
tary training, we were able to tackle the 
Japanese solidly nine months after war 
started and to put millions of well- 
trained men in striking distance of the 
Germans and the Italians. 

If the universal military training sys- 
tem advocated by the American Legion 
since 1919 had been made effective be- 
fore 1940, so that it would have been 
functioning perfectly when we went to 
war, the lapse between the opening 
blow and our forceful response might 
well have been measured in days rather 
than months, with a corresponding re- 
duction in the toll of lives and treasure. 
And it might indeed have happened 
that the dictator nations would not have 
embarked on their ruthless courses in 
the face of a United States armed to 
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in the defense of human liberties. 

The American Legion plan has varied 
‘n detail, but not in basic principle, since 
it was first organized in 1919. Its latest 
expression was formulated at its twenty- 
sixth national convention, meeting in 
Chicago in September 1944, in the fol- 
lowing resolution: 

“Whereas, the American Legion, be- 
lieving the only effective basis of a 
sound and continuing national military 
and naval policy for a democratic form 
of government is the training of every 
able-bodied young man to defend his 
country, has, since its inception, advo- 
cated the adoption of a system of uni- 
versal military training in the United 
States of America; now, therefore, be it 

“Resolved, That the American Legion 
request the Congress immediately to en- 
act legislation embodying the principle 
of universal military training, incorpor- 
rating therein: (1) That every qualified 
young male American shall receive the 
advantage of twelve months of required 
military training, integrated with his 
academic education, and at an age least 
apt to disrupt his normal education and 
business life; (2) That for a reasonable 
period after his training he shall serve 
in a component as provided for in the 
National Defense Act of 1920 and pre- 

scribed by the Naval Department policy; 
and, be it further 

“Resolved, That in order for the 
American people and the Congress to 
be better informed of the necessity and 
advantages of universal military train- 
ing, the American Legion requests the 
Congress to invite a committee com- 
posed of representatives of academic 
education, the armed forces, and their 
civilian components, and such others as 
the Congress may desire, to meet im- 
mediately for the purpose of study and 
recommendation as to the application 
of the principles herein set forth.” 


THAT is a straightforward and thor- 
oughly democratic procedure. It ex- 
presses the conviction of the American 
Legion that the right of citizenship in 
the United States carries with it the 
obligation of every able-bodied citizen 
to bear arms in his country’s defense. 
This obligation has been recognized and 
declared by many of our national lead- 
ers, from George Washington to Theo- 
dore Roosevelt, but it has been given 
practical effect only under the iron 
stress of war and at an incalculable 
cost in life and money. 
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Peacetime military training means proficiency in war. 


The resolution also seeks in the form- 
ulation of the program the counsel of all 
whose primary concern is with the pro- 
duction of worthy citizens. To realize 
its full possibilities for the country’s 
well-being and to be a genuine force for 
the preservation of peace, a program of 
universal military training should be 
an integral part of the education of 
young men. If the annual classes ap- 
proach their year of military train- 
ing with the idea that it is something 
to be evaded or shuffled through in 
perfunctory fashion, the potential gains 
from the program will not be realized, 
and the Nation may be placed in actual 
peril by a false reliance on a scheme 
that possesses form but not substance. 

If military training, on the other 
hand, is presented in the schools as a 
high and noble duty to the Nation, as a 
demonstration of citizenship at its best, 
the country will be the gainer through 
the services of approximately 1,000,000 
young men each year—men trained both 
to command and obey, to wield and to 
respect authority, to appreciate the value 
of codperation and teamwork, to value 
a healthy body and a healthy mind, and 
to know how to safeguard both. These 
gains to the Nation will be by-products 
of the training of men in the use of 
weapons and of military science, but 
they are none the less important for 
that reason. In fact, the purely military 
training may be the true by-product, for 
it will be used only if the Nation goes 
to war. It is the belief of the American 


Legion that the very existence of a 
strong trained reserve for our Army, 


. Navy, and Air Forces, with a small but 


highly trained professional nucleus, will 
be a sovereign preventive of war in- 
volving the United States. 


AS | interpret the mandates of the 
last three national conventions of the 
American Legion, we are in favor of an 
international association of free nations, 
the American delegates to which will 
have been clothed by Congress with 
power to speak and act for the United 
States instantly and effectively in any 
emergency which threatens to engulf 
the world in war again. 

If the words of the American dele- 
gates are to carry weight consonant with 
the national dignity, it will be because 
prospective offenders against the inter- 
national code will know that they mean 
what they say and that they will be 
supported by strong action. No other 
course can forestall aggression by inter- 
national ruffians against weaker neigh- 
bors. We learned in China and Ethiopia 
that indignant words spoken by un- 
armed nations are contemptuously dis- 
regarded. We learned also that every 
incident of that kind encourages new 
raids by the believers in brute force 
against democracy and freedom. 

The United States, now the arsenal 
of democracy, can become the citadel 
of peace, but only if we are prepared to 
guard the peace as realistically and as 
zealously as we fight our wars. 


227 





+P ote u 


arbor . 


Pearl 








ROM the entrance of the United 
States into the war on December 





7, 1941, to November 1944, the war 
has had three phases: first, one of 
defense by the United Nations from 
December 1941 November 1942; 
secondly, a turning of the tide followed 


to 


by preliminary offensives against Ger- 
many from November 1942 to June 
1944; thirdly, the opening of major 
offensives against both Germany and 
Japan from June 1944 to the present 
time. 

The United States, in addition to its 
approach toward war with Germany 
as noted in the preceding article of this 
series (Army Orpnance, January-Feb- 
ruary, 1945), had also been pursuing 
an anti-Japanese economic policy. On 
December 7, 1941, without a declara- 
tion of war and while special Japanese 
envoys were discussing peace in Wash- 
ington, airplanes from Japanese aircraft- 


Maj. Hoffman Nickerson 


carriers surprised and very seriously 
damaged the U. S. battle fleet in Pearl 
Harbor. At the same time, other Japa- 
nese airplanes caught the few U. S. 
Army planes in the Philippines on the 
ground and disabled most of them in 
a short time. 

These strokes brought the U. S. and 
China into the global war on the 
British-Soviet side and Japan in on the 
German side, although Japan and Rus- 
sia remained at peace. The new Asiatic 
ally of the European Axis possessed both 
land and sea power but was widely 
separated from its European partners. 
English sea power, now reénforced by 
American, was henceforward in_part- 
nership with two land masses, the 
U.S.S.R. and China, each in direct con- 
tact with one of the Axis partners and 
largely isolated both from the English- 
speaking countries and from each other. 
The United Nations now had the im- 


Major Nickerson until recently was on active duty with the Historical Section of the War De- 
partment General Staff. In World War I he served as a captain in the Ordnance Department 
and later with the General Staff, A.E.F. His writings on military and economic subjects are well 
known. A frequent contributor to the pages of this journal, he will publish shortly a volume 


entitled “Arms and Policy, 1939-1944.” 
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mense productivity of the U. S. safely 
behind its oceans and fully on their 
side. With time they could also count 
formidable U. S. land reénforce- 
ment. On the other hand, the United 
States, like England, could act only 


on 


across long and potentially vulnerable 
“bridges of ships” which offered a 
tempting target to Axis submarines. 
For the moment, however, the Japa- 
nese promptly achieved vast southern 
conquests, including some of the richest 
sources of raw materials in the world. 
By March 1942 they were threatening 
New 
Islands 


northeastern 
Solomon 


from 
the 
They had seized the great British base 


Australia 
Guinea and 
of Singapore and had occupied Burma, 
thus cutting the only Anglo-American 
land route to Free China. After 
crushing a tenacious but obviously 
doomed American and Filipino resist- 
ance the Bataan Peninsula 
Manila, the Mikado’s men held all the 


intervening territory within the ex- 


on near 


terior points just mentioned. In north- 
ern Australia, with an exposed foothold 
in southeastern New Guinea, along the 
3urmese-Indian border, and in the Bay 
of Bengal, the United Nations stood 
on what seemed a doubtful defensive. 
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This Japanese triumphal procession 
was due to greatly superior strength 
at nearly every point of contact both 
at sea, on land, and in the air, plus 
admirable cooperation between the 
various Japanese forces and a high 
average of personal courage and hardi- 
hood. After the first successful strokes 
at U. S. battleships and planes, the 
chief single incident was the sinking 
of two British capital ships in Malayan 
waters by Japanese torpedo-carrying 
aircraft while those ships were trying 
to interfere with Japanese troop land- 
ings. On the political side, only in the 
Philippines did an appreciable part of 
the natives resist the invaders. Almost 
everywhere else the Japanese were 
passively accepted. . 

Throughout the succession of Japa- 
nese victories, the English-speaking 
allies maintained their joint decision to 
consider Germany as their chief enemy. 
Americans might have debated this, 
but, with the Germans on the French 
coast only twenty miles from Dover, no 
Englishman could. Vital though it was 
to keep the Japanese from India and 
Australia, the whole Japanese theater 
was, in the main, to receive only enough 
Anglo-American to halt the 
enemy and to occupy them with local 
counteroffensives. After all, the Japa- 
nese were now weakened by the 
enormous length of their lines of com- 
munication—to reach Burma from their 
home islands they must travel for more 
than 4,000 miles. 

Meanwhile England—still 
great strain and heavily threatened— 
was more vital than any point outside 
the Americas, from a_ purely 
American point of view. It was a 
valuable defensive 
vanced air-bombing base, and a neces- 
sary base for future land offensives. 
Thus it was worth far more than any 
point in the Western Pacific, the Indian 
Ocean, or the Mediterranean. The one 
theater of comparable importance was 
Russia where the bulk of the German 
Army, perhaps 200 out of 300 divi- 
sions, plus a mass of satellite troops, 
was engaged. 


torces 


under 


even 


outpost, an ad- 


PARADOXICALLY enough, the first 
months of American beiligerency were 
unfavorable to the United Nations, not 
only in the Japanese theater but also 
in the German, for Nazi submarines 
had considerable success in attacking 
shipping, especially oil tankers, just off 
the American coast. The U. S. Navy 
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rightly concentrated its existing ships 
and trained crews on the primary tasks 
of keeping open the sea lanes to Eng- 
land and halting the Japanese, neces- 
sarily neglecting for a time the con- 
siderable annoyance along its own 
Atlantic shore. 

In addition to this, the U. S. had to 
content itself with secondary activities 
while building up its strength both by 
land and sea. It reénforced the British 
bombing campaign against Germany— 
with what results observers are not yet 
agreed—and made intense efforts to 
supply the Russians both by way of the 
far north and across Iran. U. S. gar- 
risons were—somewhat lavishly—fur- 
nished to a number of points as yet 
unoccupied by the Japanese in the 
Pacific. In the spring of 1942, a small 
force of U. S. Marines landed and 
maintained what had 
been Japanese-occupied territory in the 
island of Guadalcanal in the Solomons. 


themselves on 


Through the summer of 1942 a series 
of naval actions in the Pacific, on the 
whole, went against the Japanese, espe- 
cially off Midway. 

In the summer of 1942, the Germans 
in North Africa victoriously advanced 
close to Egypt. Also in southern Russia 
they pushed far forward, threatening 
the oil of the eastern Caucasus and 
reaching the Volga, the vital artery by 
which that oil reached central Russia 
at Stalingrad. On the other hand, they 
did not try to advance in’ the central 
or northern sectors. In other words, 
although the future was to show that 
they still had plenty of men, they were 
trying to do the job without sacrificing 
them. 

In the autumn, however, the tide 
of war began to turn on land as it had 
already done at sea. With American air 
support the British had partly cut the 
trans-Mediterranean communications of 
the Axis North Africa. In 
spite of the long haul around Africa, 


forces in 


Anglo-American sea power had been 
accumulating resources for an offensive 
based on Egypt. The British now struck 
back at El Alamein, driving the local 
survivors of their enemies westward. 
Australian and ground 
troops, vigorously supported from the 
air, began to push the Japanese back 
along the jungle trails of New Guinea. 


American 


The German position around Stalingrad 
was already threatened when, early 
in November 1942, Anglo-American 
forces landed in North Africa in the 
first of a series of preliminary offen- 
sives destined to lead up to a major 
attack against the Germans in the West. 
Everywhere the Axis had lost the 
initiative. 


TO anticipate events slightly, German 
difficulties at Stalingrad soon turned 
into a local disaster. An entire German 
field army was cut off and destroyed, 
its commander surrendering on Feb- 
1943. Thereupon the German 
radio began a vigorous “gloom cam- 
paign” on the theme of the fatherland 
in danger. To this melancholy accom- 
paniment German man power was, for 


ruary I, 


the first time in this conflict, intensively 
mobilized. 

This brings us to a mystery even 
darker than that underlying the Ger- 
man decision to attack the U.S.S.R. In 
that case it is at least clear that they 
must have been overconfident. For 
1941, they admitted permanent losses 
of well over 850,000 and for 1942 of 
only just over 500,000. With the UV. S. 
in the war, the German Government 
and High Command must have seen 
that time was running against them. 
They must also have seen that their 
best chance would be an intense effort 
to knock out the Russians before Amer- 
ican power began to be felt. Why, 
then, in 1942 did they try to “win on 
the cheap”? After gambling so greatly, 
they failed to play their last card with 
vigor. 

We now return to the Anglo- 
American decision to move into North 
Africa. This decision, which was 
destined to shape the war in the West 
throughout the phase of preliminary 
offensives, was dictated by sea power. 
It was not a blow at the heart of Ger- 
man strength, which the English-speak- 
ing countries could reach only in Euro- 
pean France. The Russians had long 
been agitating for the establishment of 
just such a “second front,” but for this 
the Anglo-American leaders did not yet 
consider themselves strong enough. The 
defeat of a landing in France would 
have benefited the Russians little. 

On the contrary, the prime necessity 





The United Nations’ command in the Southwest Pacific worked out a mode of 
action built around the long-range land-based bomber and transport plane. It was 
not necessary to assault each far-flung Japanese garrison. The long-range plane per- 
mitted strategic penetration so deep as to change the entire position of the Japanese. 
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for sea powers is to strengthen their 
overseas communications, and this could 
best be done by opening the Mediter- 
ranean. Further, the Italo-German army 
in North Africa was a tempting target, 
since it was the only non-Japanese Axis 
force with overseas bases and there- 
fore vulnerable communications. The 
same was true of any other Axis troops 
which might be landed in North Africa. 
Politically, a North African operation 
promised well because most Frenchmen 
dislike Germans and despise Italians. 

This political element indeed de- 
manded extremely bold and _ risky 
strategy. As everything depended on 
persuading the local French leaders to 
come over, it was necessary to land 
not only on the Atlantic coast of 
Morocco and at Oran in the Mediter- 
ranean, about 250 sea miles east of 
Gibraltar, but also at Algiers, another 
200 miles further east and less than 
500 miles from Axis air bases in Sicily. 
North Africa also meant subtracting 
warships and merchantmen from the 
Pacific where the Japanese were still 
extremely dangerous. 

These risks, however, were taken, 
and the North African operation suc- 
ceeded. The Axis strenuously reén- 
forced eastern Tunisia and managed to 
hold out there until May 1943, but the 
Anglo-Americans won the battle of 
supply, and their comparatively green 
troops and staffs steadily improved 
under fire. An interesting technical 
point is that the final collapse of the 
Axis’ North African forces was as 
sudden, complete, and almost as blood- 
less as the early German lightning 
victories—only 2,000 British casualties 
resulted, including wounded but ex- 
cluding American losses. Thus the 
lesson was repeated that against an 
enemy who can be cornered, a force 
superior in planes and tanks can exploit 
success rapidly and to the limit. 


MPEANWHILE the U-SS.R. vigor- 
ously followed up its victory at Stalin- 
grad. In the first six months of 1943 
the Russians ousted the Germans from 
about a third of the vast Soviet terri- 
tories which the latter had occupied. In 
July the invaders launched a last attack 
in Russia, but only on a comparatively 
narrow front of about 200 miles. After 
a week of small gains they desisted, 
whereupon the Russians again went 
over to the offensive, and at the new 
year the invaders still held only about 
a quarter of the Soviet territory which 
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they had occupied at such great cost. 

Throughout 1943 the all-important 
war at sea went in favor of the English- 
speaking countries. Large maritime 
American building and training pro- 
grams began to bear fruit. German 
submarines were being successfully 
hunted. The Japanese Navy was defini- 
tely on the defensive. Everywhere the 
Anglo-American “bridge of ships” was 
becoming stronger. 


FACILITATED by these naval suc- 
cesses, throughout the twelve months 
beginning with May 1943, the English- 
speaking countries engaged in a series 
of amphibious operations in the Medi- 
terranean. Over the political and 
strategic wisdom of at least some of 
these, future historians may debate at 
length. Here we may summarize with- 
out attempting judgment. 

After the victory in North Africa, 
the Anglo-American forces there were 
well placed to attempt the conquest of 
Sicily, which indeed was desirable for 
the sake of their original object of 
opening the Mediterranean to United 
Nations’ sea-borne traffic. A month, 
however, was devoted to air and naval 
bombardment of the tiny island of 
Pantelleria, where the Italian garrison 
surrendered as soon as the appearance 
of the first allied landing parties made 
it possible for them to do so. Next, 
Sicily was conquered at small cost in 
casualties. 

At this point, however, it might be 
argued with some show of reason that 
the English and Americans might have 
paused in their Mediterranean activi- 
ties, contenting themselves with taking 
Sardinia and Corsica. Instead they 
moved into the rugged and poverty- 
stricken southern Italy. There, after a 
considerable effort, employing far more 
men and matériel than was at the dis- 
posal of the Axis forces opposing them, 
they were only just about to enter Rome 
by June 1, 1944. In the meantime, the 
legitimate Italian government had first 
surrendered and had then joined the 
United Nations. On the other hand, 
the Germans still held the populous 
industrial northern Italy where a pro- 
German republic had been set up. In 
other words, Germany, with inferior 
numbers, had at least been able to buy 
time cheaply. 

A novel technical expedient was used 
to strengthen the air cover of the 
Salerno landing, which was made out- 
side the effective range of fighter planes 


based on the nearest allied land bases 
in Sicily. The fighter planes which 
supported the landing troops Were 
flown off from aircraft-carrying ships 
which remained near enough to Sicily 
to be covered by other fighters based 
on that island. 

Throughout the first five months of 
1944, the German retreat in Russia con. 
tinued. By the middle of March, the 
Soviet armies had advanced south of 
the Pinsk Marshes into Poland and 
were threatening the Axis’ hold on 
Odessa. By the end of May they had ° 
retaken nearly all the territory of the 
prewar Soviet Union and had also 
entered northern Rumania. 

On June 6, 1944, U. S. and British 
troops landed in France. U. S. land 
power, built up behind the shield of 
sea power, was now strong enough to 
warrant a major offensive in the West. 
Superiority not only at sea but also in 
the air was, of course, necessary. Thus 
the air battles fought over Axis and 
Axis-occupied territory for many 
months past were preliminaries to 
the invasion. Special types of landing 
craft, repeatedly tested in the Mediter- 
ranean, were now available in great 
numbers in the rougher water of the 
Channel. German mines had to be 
swept, and obstacles in the shallow 
water off the beaches had to be cleared. 


SINCE Anglo-American air super- 
iority would be most effective within 
range of land-based fighter planes which 
must fly either from England or from 
Corsica, the two possible invasion coasts 
were in the northwest and the extreme 
southeast of France. Although the great 
strength of England as a base indicated 
that the main blow must be struck 
from there, nevertheless, in pure map 
strategy to begin by making a strong 
diversion in southeastern France would 
have offered certain advantages. Even 
a moderate measure of success there 
would either have given the United 
Nations a considerable extent of terri- 
tory at little cost, or would at least have 
attracted an appreciable part of the 
German reserves, thus weakening Ger- 
man resistance to the principal attack. 
For reasons not yet made public the 
Channel landing was made first, on 
June 6th. 

Of the three peninsulas which jut 
out from the northwest coast of France, 
the central one, of which the principal 
town and port is Cherbourg, was 
chosen as the point of attack. The 
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Pas-de-Calais, immediately opposite the 
southeast corner of England, was the 
region from which the Germans were 
launching their new weapon, the robot 
bomb. Also the blunt shape of that 

ninsula would have made it difficult 
for the Germans to contain a success- 
ful landing there; the liberating troops 
would have had ample space in which 
to fan out. 

On the other hand, 
the robot bomb could 
not be strategically de- 
cisive, and the Ger- 
mans were locally 
stronger in the Pas-de- 
Calais than in any other 
threatened region, 
so that particularly 
heavy risks would have 
to be run there in the 
critical, early stage of 
the landing. Brittany 
was rejected, probably 
because attacks on its 
southern coast could 
not easily have been 
supported by  land- 
based fighter planes. 

The landings suc- 
ceeded. A beachhead 
about forty miles wide was established 
with its western flank on the eastern 
side of the Cherbourg peninsula, and 
a steady advance was maintained in 
spite of determined German efforts 
to halt it. This epoch-making result 
was achieved first by admirable co- 
operation between air, sea, and land 
forces, secondly by what seems almost 
a miracle of supply. The axiom that 
improvements in weapons and instru- 
ments of transport and communication 
reduce the military value of geographi- 
cal obstacles was never more convinc- 
ingly illustrated. 


AT first the advance was slow and 
almost wholly on the western flank. 
Cherbourg fell just over two weeks 
after the first landings. Only on August 
2nd, nearly two months from those 
landings, did the allied right reach the 
base of the peninsula. Here, however, 
German resistance locally snapped. 
American mechanized and motorized 
forces promptly began to fan out. In- 
stead of withdrawing, the German 
command tried to pinch off these ad- 
vanced elements by a counterattack 
made from east to west. When that 
failed, there followed one of those rapid 
bounds characteristic of contemporary 
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war. By September 2nd, Thionville, 
near the German border and about 350 
miles eastward from the original break- 
through, had been reached—an average 
speed of more than 11 miles a day for 
31 days. 

Meanwhile, on August 15th, the 
long-delayed secondary allied landing 
had been made good in southeastern 
France. There the German resistance, 





America’s naval air superiority now allows our carrier planes to operate 
within range of Japanese land-based aircraft. 


although sometimes determined, was 
numerically weak, so that after ad- 
vancing more than 300 miles north- 
ward in 28 days, contact was made 
on September 12th at Chatillon-sur- 
Seine with elements which had ad- 
vanced eastward from the main land- 
ing. Except for stubborn but isolated 
German garrisons blocking most of the 
Atlantic ports, nearly all French terri- 
tory was now free, together with most 
of Belgium. On the same day, Septem- 
ber 12th, advance guards of the U. S. 
First Army, moving eastward from 
Belgium, crossed the German border 
near Aachen, better known as Aix-la- 
Chapelle. No matter how long and 
bloody the end of the European war 
might be, its last phase, the invasion 
of Germany, had begun. 

On the Russian front north of the 
Pinsk Marshes during July 1944 the 
Germans retreated no less than 300 
miles. By August rst, about the time 
of the Anglo-American break-through 
in Normandy, Russian advance guards 
were close to the East Prussian frontier 
and to Warsaw. From that date, how- 
ever, the Soviet effort was switched to 
the south, whether from choice or be- 
cause of difficult communications is 
not known. In Eastern Europe the 


political gains were considerable; late 
in August, Rumania broke with Ger- 
many, while Finland and Bulgaria did 
so early in September. 

In the first ten months of 1944 the 
United Nations also registered notable 
gains over vast distances of the Pacific. 
Most of the many islands of this theater 


. almost wholly lack good overland com- 


munications. Thus, except in the Philip- 
pines, Java, and Suma- 
tra, nearly all military 
movement, not only 
between islands but 
also between different 
points on the same 
island, must be by 
water or by air. In 
such archipelagoes air 
work dominates strat- 
egy even more than on 
the high seas or the 
continents. 
Incidentally, 
American concern as 
to places like Green- 
land, Iceland, the 
“hump” of Brazil, etc., 
reflects the belief that 
in any major war in 
which the U. S. might 
be engaged without allies we might 
have to operate in theaters strategically 
somewhat like the Western Pacific. 


recent 


U. S. Navy 


THE United Nations’ command in 
the Southwest Pacific worked out a 
mode of action built around the long- 
range land-based bomber and transport 
plane. It was not necessary to assault 
each far-flung Japanese garrison. The 
long-range plane permitted strategic 
penetration so deep as to change the 
entire Japanese position. 

The common objective of both the 
Southwest Pacific Command and of the 
U. S. Pacific Fleet was the Philippine 
archipelago. Geographically its posses- 
sion would almost wholly cut off the 
Japanese from their newly conquered 
Southern Empire. Politically the at- 
tempt would be favored by an appre- 
ciable amount of active Filipino opera- 
tion. On October 20th, by-passing 
Mindanao in a long overseas jump, a 
considerable American force success- 
fully landed on Leyte. Shortly after- 
ward the naval escort defeated, with 
heavy Japanese loss, an attack by the 
greater part of the Japanese fleet, and 
early in January 1945 General Mac- 
Arthur began the reconquest of Luzon 
by landing a force at Lingayen Gulf. 
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The Industry-Ordnance Team 


bees strength of American arms in battle is the strength of the people and 

the factories that produce our weapons. When this war is won, the victory 
will be in tribute to many factors in our national life but to none more than to 
the strength of American industry—laborers, mechanics, foremen, top manage- 
ment, and owners. Our American economy and our American geriius for getting 
things done have proved themselves beyond question in this war. Starting out 
as the arsenal of democracy, we have armed every one of our allies, as well as 
ourselves, with superior weapons in unheard-of quantities. Complete victory is 
bound to come. But what about our weapon preparedness in time of peace? 
We must not go wrong on that again! 


@ Facing this page is a diagrammatic outline of a type of teamwork to make 
sure that American industry stays strong for the production of weapons in any 
future war. There is presented for the first time a schematic analysis of Industry- 
Ordnance codperation in time of peace. Briefly it provides for twelve industry 
divisions of the Army Ordnance Association in addition to the twenty-six local 
chapters now in existence. The sole idea of the industry divisions is to keep 
available as a nucleus the personnel now engaged in each particular type of 
armament operation so that in the years to come they will have a mutual bond 
of interest and readiness. For example, there has grown up in the United States 
within the past five years a powerful artillery industry. Its members are com- 
panies and individuals who in normal times produce heavy machinery. These 
companies and their personnel, when peace comes again, will revert speedily— 
we hope—to the production of normal peacetime goods. But the knowledge, 
skills, techniques, and social contacts of the personnel of these companies as war- 
time artillery producers are one of the strongest military assets of the United 
States. Our strength in guns will be in proportion to the continuing zeal of such 
personnel in time of peace. 


@ Multiply this artillery example by hundreds. The same reasoning applies for 
artillery ammunition and small-arms ammunition. It applies equally to the 
small-arms industry, the automotive industry, the machine-tool industry, and 
so on. With equal emphasis it applies in the fields of management, training, 
jurisprudence, and all other functional operations of our huge industrial-military 
machine. That relationship must continue so that the lessons of this war in all 
the ramified fields of ordnance operation are not lost to our country. 


@ Already several of the industry divisions outlined on the accompanying chart 
are being organized. It will not be long before committees are in operation for 
organizing all of them. Thereafter every member of the Army Ordnance As- 
sociation—new as well as old—will be invited to select the industry division with 
which, by experience and status in military or civilian life, he is most familiar. 
Members of a division as such will hold meetings from time to time for the 
discussion of problems within the field of that division. They will visit industrial 
and Ordnance establishments as a group where activities are conducted of 
special interest in that field. They will issue reports, studies, and recommenda- 
tions applying to particular ordnance problems. In other words, the industry 
divisions of the Army Ordnance Association, while carrying on their respective 
programs, will share also in the nationwide activities of the national Associa- 
tion. And, at the same time, every member of an industry division will also be 
a member of the local Post in whose territory he resides. 


@ Through this means it is the hope of the Army Ordnance Association that 
the Industry-Ordnance team will be kept strong as never before—strong for the 
growing demands of peace and the production of peacetime commodities for 
a better America; strong also for the growing demands of armament which in 
this age of robots, rockets, and radio must not falter for an instant. 
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Reeent U. 8. Developments Indicate that 
an Old Combat Weapon Is Back To Stay 


Lieut, Col, L. U, Bailey 


HE theory of rocket propulsion is 

not new. But the fuller exploita- 
tion of rockets for war is unquestion- 
ably a development of the present con- 
flict. Numerous effective rocket weapons 
have evolved—rockets of various sizes, 
ranges, and destructive effect—that may 
be launched from planes, tanks, ships, 
landing craft, and various ground 
launchers. 

Generally speaking, the rocket con- 
sists of two major units—the shell or 
head unit and the motor or propulsive 
unit. The shell unit carries the “pay 
load”—the high-explosive or chemical 
charge to be directed to the target—and 
also the fuze which controls the detona- 
tion or ignition of the charge. The shell 
unit is usually assembled to the forward 
part of the rocket. 

Colonel Bailey is chief of the Weapons Proj- 
ects Branch, Rocket Development Division, 
Office, Chief of Ordnance. He was assisted in 
the preparation of this article by Maj. H. G. 
Jones, Jr., who is chief of the large-caliber 
rocket section, Weapons Projects Branch, 
Rocket Development Division. 
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The motor or propulsive unit con- 
tains all the propellent and stabilizing 
components to carry the explosive 
charge to the target. The components 
include a charge of propellent powder 
adequately supported inside the motor 
tube, an igniter to ignite the propellant, 
a nozzle through which the exhaust 
gases are expelled to the rear, and a 
means for stabilizing the complete 
round during flight. 

Ordnance 


United States are producing millions of 


plants throughout the 


rockets—evidence enough that the 
rocket has become a great new weapon 
of this war. 

Closely following the “birth of the 
bazooka” came the development of 
larger size rockets. These were brought 
into being to meet a variety of range 
requirements from the using services. 
Rockets to simulate low-flying aircraft 
for target practice, rockets to be fired 
from fighter aircraft, rockets to be fired 
from the ground against personnel and 
strong defense positions, and rockets to 


Air Forces 


carry smoke and incendiary mixtures 
were requested as the possibilities of 


rocket propulsion unfolded. 


THE development of the 2.36-inch 
M6 bazooka rocket has been revealed 
to the readers of ARMY ORDNANCE in an 
article by Col. L. A. Skinner, Ord. 
Dept., which appeared in the Septem- 
ber-October 1944 issue (Vol. XXVII, 
No. 146, p. 261). This weapon has now 
been used in all combat areas, and evi- 
dence of its destructive power against 
enemy positions and equipment may be 
found in the results of practically every 
major engagement. Armored cars, con- 
crete pillboxes and tanks, even the Ger- 
man Tiger tank, have been knocked 
out easily when attacked by the ba- 
zooka. For instance, at Caen in the 
Normandy campaign the bazooka was 
credited with destroying seventeen of a 
concentration of thirty-five German 
tanks. 

Improvements have been made in the 
original 2.36-inch rocket ammunition 
as well as in the launcher. The fins used 
to stabilize the flight of the rocket have 
been redesigned and changed to a ring 
type. The contour of the nose of the 
high-explosive shell has been changed 
after exhaustive experiments to improve 
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the penetration of the round. These 
changes, which have been in quantity 
production for some time as the 2.36- 
inch M6A3 rocket, have enabled this 
rocket to defeat the toughest and heav- 
iest armored vehicles that the enemy has 
placed in the field. 

A companion round to the high-ex- 
plosive round has been issued to the 
Army Ground Forces. This rocket is 
known as the 2.36-inch M1o and carries 
a charge of white phosphorus smoke. 
The development of the smoke rocket 
was carried out with the able assistance 
and codperation of the Chemical War- 
fare Service. The white phosphorus ba- 
zooka ammunition is fired from the 
same launchers and in the same manner 
as the M6A3 rocket. The characteristics 
of the round with respect to weight and 
velocity have been kept similar to those 
of the high-explosive model so that both 
rockets may be used interchangeably in 
the same launcher without changing 
sights or other equipment. 


A larger size rocket, generally referred 
to as the “target rocket,” came into be- 
ing as a result of a requirement from 
the Antiaircraft Command. A fast-mov- 
ing target, one that would have a speed 
of approximately 450 miles an hour, 
was needed to assist in the training of 
the personnel who operate the guns. 





Three 4.5-in. M8A1 rockets fuzed for firing 
either from ground or aircraft launchers. 
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The American bazooka can stop almost any armored enemy vehicle. 


The 3.25-inch M2 target rocket was 
developed with the assistance of the 
National Bureau of Standards and the 
National Defense Research Committee 
and placed into production by Revere 
Copper and Brass, Inc. One problem 
encountered was the difficulty of ob- 
taining a projectile with sufficient size 
to present an adequate target to the 
gunners and still be light enough in 
weight to have the necessary speed. The 
solution appeared in the use of three 
large fins made of plywood bonded 
with waterproof cement which, in addi- 
tion to stabilizing the rocket, serve as 
the target while the rocket is in flight. 
A simple rail launcher on a light 2- 
wheel carriage was provided to launch 
the rocket. The launcher includes a 
level and quadrant for setting elevation 
and a pintle to permit towing by stand- 
ard military vehicles. 

It has been found that the M2 target 
rocket is a considerable improvement 
over the towed, sleeve-type antiaircraft 
target because, by properly placing the 
launchers, it is possible to direct the 
flight of the rockets to simulate prac- 
tically all types of attack by low-flying 
aircraft. A recent improvement in this 
rocket is the adaptation of a flare to 
the front of the round. The purpose of 
the flare is to make the trajectory more 
visible both for day and night training 
practice. The flare is ignited by hot 
gases from the rocket chamber so that 
no separate firing circuit is required. 
The glow and smoke are visible 


throughout the flight at maximum 


range. 
The target rocket is the simplest type 





that has been placed in production due 
to the fact that no high-explosive or 
other type of shell is required. The 
rocket motor forms the forward part of 
the projectile and the fins with the tube 
support form the rear section. The pro- 
pellant for this rocket motor as well as 
for the other sizes of rockets described 
in this article is a solid fuel. This type 
of propellant requires less accessory 
equipment for ignition and control of 
release of energy than for other types, 
such as liquid fuels. 


THE M8 series rockets are 4.5 inches 
in diameter throughout and contain a 
substantial charge of high explosive in 
a steel shell attached to the front end 
of the rocket motor. A detonating fuze 
is provided. Fins attached to the rocket 
motor to provide stability in flight com- 
plete the external components of the 
round. 

This rocket, although fin-stabilized 
like a mortar shell and the other type 
rockets described, has fins of a com- 
pletely different type. These fins are of 
the folding type; that is, in the closed 
position they do not extend beyond the 
diameter of the rocket body, but when 
in free flight the fin blades extend out 
into. the air stream to guide the rocket 
straight on its course. The fins are free 
to pivot from the closed position into 
the extended position and when fully 
opened are held in that position. This 
construction was made to enable the 
rocket to be fired from a smooth-wall 
tube launcher. When fired from ground 
launchers, the M8 series rockets have 
a range of over 4,000 yards. They weigh 
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less than forty pounds each, can be 
easily handled by one man, and carry 
the punch of a 105-mm, shell. . 
This rocket is fired electrically in 
single or multiple fire at the selection 
of the gunner. Contact 1s made with 
the ignition circuit through two metal 
rings on the closure at the back end of 
the motor in the older types. A new de- 
sign rocket has a double-contact, single- 
prong plug attached to the rear end. 
The plug can be inserted in the jacks 
provided on the launchers. Any source 
of potential can be used to fire the rocket 
should the source provided fail to 


operate. 


MANY reports have already been re- 
ceived from several theaters of operation 
giving account of combat experience 
using the 4.5-inch rocket. This versatile 
rocket can, without change, be used as 
a ground weapon and as a projectile 
to be fired from fighter aircraft. It has 
been dubbed the “flying bazooka” by 
correspondents in relating the destruc- 
tion of enemy equipment and personnel. 
The name has stuck even though the 
round is larger in diameter and longer 
than the familiar 2.36-inch bazocka am- 
munition used by the infantry as an 
antitank weapon. 

The chief advantage of rocket pro- 
pulsion for projectiles to be fired from 
aircraft is in the absence of recoil. This 
feature allows pursuit planes such as 
the P-38, P-39, P-40, P-47, and P-51 to 
carry and to fire a number of heavy- 
caliber rockets on a single mission. Suc- 





Early models of the 2.36-in. high-explosive 
rocket (left) and smoke rocket (right). 
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A sequence of photographs showing the 
firing of a rocket from the Republic P-47. 


cessful results have been obtained by 
rocket-equipped fighter aircraft against 
enemy bivouac areas, rail and highway 
bridges, ammunition dumps, locomo- 
tives, and other military targets. Combat 
usage has been reported as especially 
effective from the China-Burma-India 
and Pacific theaters. 

The aircraft launchers developed for 
the M8-type rocket consist primarily of 
straight tubes made up in clusters of 
three for installation under each wing 
of the plane. For aircraft use the first 
consideration after that of strength and 
drag is that of weight. The use of steel 
tubes for other than proof testing was 
out of the question due to the excessive 
weight. Lightweight metals such as 
aluminum and magnesium were criti- 
cally short during the period of early 
development. A solution was provided 
in a plastic tube developed by the Gen- 
eral Electric Company in collaboration 
with the Ordnance Department. This 
tube was made from a special paper and 
impregnated with a plastic compound 
under controlled conditions. Clusters of 
plastic tubes successfully met tests re- 
quired and were given the designation 
of “Launcher, Rocket, 3-tube, 4.5-inch, 
Aircraft, Mro.” 

However, the life of the plastic tubes 
was limited; that is, the number of 
rockets that could be safely fired from 
each tube Therefore, 
when the availability of the lightweight 
metals improved, magnesium tubes of 


was restricted. 


comparable weight came into use. These 
tubes are made into 3-unit clusters in- 
terchangeable with the plastic type and 
are designated M15, supplementing in 
large production the Mro. 

Full advantage was taken of the char- 
acteristics of the M8 rocket when it was 


adapted by the Army Ground Forces 
for use in jungle warfare. The rocket 
has no recoil and can therefore be fired 
from a simple lightweight launcher so 
that great firepower can be transported 
completely by a single soldier. A short 
plastic tube, only slightly longer than 
the rocket itself and made with the same 
plastic construction as the Mro aircraft 
cluster, is used both as the packing or 
carrying container and as the launcher. 
This package type of rocket launcher 
for the 4.5-inch M8 series rockets is 
designated “Launcher, Rocket, 4.5-inch, 
M12.” 

The launcher is provided with fold- 
ing legs which in the carrying position 
are strapped alongside the tube but can 
be quickly released to support the 
launcher on the ground. 


THE weight of the total package, 
rocket and launcher, is approximately 
sixty pounds. One man can transport 
this type of ammunition into locations 
where artillery comparable in firepower 
could not be taken and where even 
mules would have rough travel. 

Modern warfare and the use of tanks, 
aircraft, and amphibious vehicles have 
brought out many new applications 
where it appears that rockets will offer 
an important contribution. New designs 
of rocket weapons using the very latest 
advancements in the fields of chemistry, 
metallurgy, and engineering will pro- 
vide firepower superior to that even now 
believed possible. The rocket as a war 
weapon is back to stay. 








The standard 2.36-in. smoke rocket (left) 
and present high-explosive rocket (right). 
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Ammunition Production 


The Role of the Field Director of Ammunition Plants 


HE United States is today the 

greatest producer of ammunition 
in history. The fifty-seven Government- 
owned contractor-operated ammunition 
plants of the Ordnance Department, 
under the jurisdiction of the Field Di- 
rector of Ammunition Plants, comprise 
the greatest centrally administered in- 
dustry group in the world. These plants 
produce more than ninety-five per cent 
of the military explosives and ammuni- 
tion required by the War Department 
and also provide substantial quantities 
for the Navy and Lend-Lease. 

The story of how this industry sprang 
up overnight through the codperation 
of private enterprise with the Govern- 
ment is a familiar one to many persons 
who have followed the Ordnance pro- 
gram, but it is worthy of repetition be- 
cause of its dramatic nature. As war 
became increasingly imminent in 1940, 
it was recognized that the facilities for 
producing ammunition in this country 
were entirely inadequate for modern 
warfare. Production at that time was 
confined to Picatinny Arsenal, certain 
Field Service renovation plants, and a 
few privately operated plants which 
were producing for foreign govern- 
ments. Picatinny Arsenal was _pri- 
marily intended for experimental pro- 
duction, while the private plants capable 
of turning out military explosives had 
a combined capacity which was in no 
way sufficient to meet the needs of war. 

The industrial planning carried on 
by the Ordnance Department during 
the period between wars had resulted 
in information and procedures which 
indicated that the problem of supplying 
the metal components for ammunition 
could be met largely by adapting exist- 
ing industrial facilities to the manu- 
facture of these parts. However, no 
plants were in existence which could 
produce in sufficient quantities such 
basic raw materials as anhydrous 
ammonia, toluene, formaldehyde, and 
hexamine. Facilities for the production 








Colonel Gerber is Field Director of Am- 
munition Plants, Office of the Chief of Ord- 
nance, St. Louis, Mo. 

“Ammunition,” as used in this article, in- 
cludes all artillery ammunition larger than 
caliber .50, and all bombs, mines, grenades, 
rockets, and similar items. 


March-April, 1945 


Col. T. C. Gerber 





The Office of the Field Director of 
Ammunition Plants is in charge of 
the manufacture of all artillery am- 
munition, bombs, mines, grenades 
and rockets for our armies—the 
largest Government-owned indus- 
try of the Ordnance program 
administered by a single office. 











of military explosives, such as smoke- 
less powder, ammonium picrate, TNT, 
and RDX were also inadequate, and no 
production lines had been created which 
could load and assemble shells, bombs, 
fuzes, rockets, and other items of am- 
munition on a mass-production basis. 


THE period when active warfare 
would begin was recognized as being 
perilously close. The immediate crea- 
tion of vast new capacity was a matter 
of paramount importance for the pro- 
tection of the Nation. To build and 
operate ammunition plants on such a 
scale demanded construction experi- 
ence and business knowledge which did 
not exist within the War Department 
in sufficient quantities to carry out the 
program Outside assistance 
was clearly needed. In this crisis, the 
Ordnance Department turned to the 
single place where knowledge and ex- 
perience of this type could be found— 
to American private enterprise. It was 
at this time that Maj. Gen. L. H. 
Campbell, Jr., then in charge of the 
Facilities Division of Ordnance Indus- 
trial Service, first put into large-scale 
effect the principle of the Industry- 
Ordnance team. Contracts were en- 
tered into with many of the great, suc 


unaided. 


cessful corporations of the country, 
under which, for a fixed fee, they would 
contribute their knowledge and experi- 
ence to the design, construction, and 
operation of Government plants. 

In executing contracts for ammuni- 
tion facilities, it was necessary that a co- 
ordinated program be followed so that 
as the plants came into production the 
necessary powder and explosives would 
be available to meet the capacity of the 
loading plants. With this in mind, the 


first “wave” of plants was authorized 


by contracts executed during the latter 


half of 1940. This first 
vided facilities for the production of 
anhydrous ammonia, toluene, ammo- 


wave pro- 


nium picrate, smokeless powder, and 
TNT. made for 
loading plants which could assemble 
the metal components of ammunition 
to be received through the Ordnance 
district procurement system and load 
them with the required powder and 
explosives. Two typical contracts may 
be cited as examples of plants in the 
first wave. In July 1940, a contract for 
the operation of Indiana Ordnance 
Works was with the 
Du Pont Company. This works was 
to produce smokeless powder, which 
is the standard propelling charge for 


Provision was also 


entered into 


almost every type of ammunition. 
In March 1941, eight months after 
the contract was signed, this tre 


mendous plant began producing 
powder and has since obtained a rate 
of output which has never before been 
attained in industrial history. The con- 
tract with Sanderson & Porter for the 
operation of the Elwood Ordnance 
Plant, Elwood, Ill., was signed in 
September 1940. Ground was broken 
for construction in November 1940, 
and the first items to be loaded were 
turned out in July 1941. Ever since 
that date, this gigantic plant, which 
loads a wide variety of shells and 
bombs, has been steadily pouring forth 
a great stream of death and destruc- 
tion for the Axis. The story might be 
repeated for some sixty plants in three 
great waves between 1940 and 1942, 
until today our ammunition capacity 
is supreme in the entire world. 


EN surveying the history of opera- 
tions of these facilities, it is possible to 
observe certain major trends and to note 
important attainments in ammunition 
manufacturing. The most significant 
trend has been the constant demonstra- 
tion that man power could be reduced 
at the same time that production was 
being maintained or increased, A second 
trend has been a decline in operating 
costs based on technological improve- 
ments and improved procedures in such 
fields as processing, maintenance, ac- 
counting, and purchasing. 
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These favorable trends have, to a 
considerable extent, reflected the suc- 
cess of the work of the Office of the 
Field Director of Ammunition Plants 
which was established in St. Louis in 
August 1942. This office has served as 
supervisor, advisor, and trouble shooter 
for the Government-owned contractor- 
operated ammunition industry. In ad- 
dition, it has controlled rates of pro- 
duction through the distribution among 
plants of the over-all ammunition re- 
quirements which are established by 
the Chief of Ordnance, based upon the 
ever-changing Army Supply Program. 
The activities of the office fall gen- 
erally into two main categories: (1) 
those carried out directly and (2) those 
carried out through the functioning of 
industry integration committees. 

The industry integra- 
committee is a 
logical outgrowth of 
operations under the 
cost-plus-fixed-fee  con- 
tracts of the Ordnance 
Department. Under such 
contracts, the usual in- 
centives to economy and efficiency do 
not exist, as the fee is not contingent 
upon performance. This factor was the 
basis for muck criticism of cost-plus- 
fixed-fee contracts. To meet this prob- 
lem, a competitive spirit was created by 
comparing costs and efficiency of opera- 
tion for similar plants operated by dif- 
ferent contractors. Under this system, a 
powder plant operated by one nationally 
known company has great interest in 
keeping its costs in line with compar- 
able costs at a powder plant operated by 
every other company. None of these 
great corporations would desire to 
create the impression that they are less 
efficient operators than their peacetime 
competitors or that they are not giving 
their most efficient services to the Gov- 
ernment in time of war. 

Major groups of ammunition plants 
are the TNT plants, the smokeless- 
powder plants, the anhydrous ammonia 
plants, and the loading plants. The 
plant managers of each of these major 
groups make up an industry integra- 
tion committee for that industry. The 
activities of all committees are co- 
ordinated by the deputy field director, 
who is a civilian. It is his responsibility 
to maintain close contact with all plant 
managers and to discuss their prob- 
lems with them on an informal, man- 
to-man basis. This procedure permits 
a degree of understanding and co- 
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IN an article entitled “Ammuni- 
tion Production” published in the 
March-April 1943 Army Orp- 
NANCE, Colonel Gerber described 
the organization and functions of 
the Office of the Field Director 
of Ammunition Plants which was 
established in St. Louis, Mo., on 
August 7, 1942, under the provi- 
sions of Ordnance Department 
Order 305. After more than two 
years of operation, this office can 
point with pride to a record for 
efficiency and attainment which 
recently resulted in a commenda- 
tory report by Representative 
A. ]. Engel of Michigan on the 
floor of the House of Representa- 
tives. His findings were pub- 
lished in Army Ordnance As- 
sociation Report No. 6, August 
21, 1944. The Office of the Field 
Director of Ammunition Plants 
was also discussed in Army Ord- 
nance Report No. 4, March 15, 
1944.—Eb1Tor. 











operation between the contractors and 
the Field Director's Office which 
would not be possible if all key per- 
sonnel of the office were officers of 
the Army. 


APPROXIMATELY once a month 
the managers assemble and discuss mu- 
tual problems of operation. Procedures 
which have been developed at one plant 
in the group are made available for 
the use of other plants of the same 
group and, where applicable, to all 
other plants in the entire ammunition 
industry. Special committees may be 
established to investigate specific prob- 
lems and to make recommendations 
based on the results of their studies. 
Committee action of this type has re- 
sulted in standardization and improve- 
ment of maintenance policies, account- 
ing procedures, and many other phases 
of operation. 

This mutual codperation for ef- 
ficiency purposes among contractors 
operating Government-owned plants 
has been approved by the War Pro- 
duction Board and the Attorney Gen- 
eral of the United States, and repre- 
sents one of the most significant 
demonstrations of the value of con- 
solidating the efforts and talents of the 


‘leading corporations in the country. It 


has been clearly demonstrated that a 





pattern of cooperation among lange 
corporations which might prove objec. 
tionable when used for private profit 
can result in benefit to the Nation 
under the proper circumstances, 

In addition to furnishing over-aj 
supervision for the work of the indus. 
try integration committees, the Field 
Director’s office exercises direct control 
over the scheduling and techniques jp. 
volved in the production of ammupj- 
tion. Here are assembled military ang 
civilian experts who know every tech. 
nical aspect of ammunition many. 
facturing, as well as a group of officers 
who have taken part in the entire legal 
and administrative history of operation 
of Government-owned plants under the 
cost-plus-fixed-fee type of operation. The 
office is divided into five major organ. 
izational sections, as shown on the chart 
on page 239. 

The administrative functions of the 
office are performed by the administra. 
tion section, the legal section, and the 
control section. The administration sec. 
tion has the responsibility for assisting 
with the solution of all the administra. 
tive problems which may arise in an 
industry whose output is valued at 
more than $2,000,000,000 a year. Dif- 
ficulties of every nature occur at these 
gigantic industrial facilities, and each 
moment of unnecessary delay in solv- 
ing a problem may result in needless 
expenditure of public funds and in 
hampering the war effort. 

The fifty-seven ammunition plants 
and six Government-owned contractor- 
operated field service depots are divided 
among four administrators who have 
been well qualified through service as 
commanding officers at Government 
owned contractor-operated plants and 
by previous business experience in 
civilian life. Service as commanding 
officers has given to the administrators 
a knowledge of the actual functioning 
and operation of plants that are pro- 
ducing under cost-plus-fixed-fee con- 
tracts, with the result that they are 
able to approach administrative prob- 
lems of these plants with proper com- 
prehension and understanding. 

The nature of prob- 
lems which may. be 
brought to the attention 
of the administration 
section is almost un- 
limited. The fact that 
most plants are located 
at a considerable dis- 
tance from population centers results in 
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a requirement for on-plant housing and 
special transportation facilities. Labor 
supply difficulties arising from lack of 
housing or transportation become a 
serious administrative problem which 
must be carefully weighed, and when a 
determination is made it must be fol- 
lowed through to obtain whatever facili- 
ties are required to keep the plant 
operating properly. The distances which 
workers must travel to reach most 
ammunition plants make it mandatory 
that special eating facilities be provided 
at the plant. This requires that an 
administrative determination be made 
by the contractor as to whether such 
facilities should be operated by the 
contractor who operates the plant or by 
a concessionaire. A further determina- 
tion must be made as to what expenses 
incident to services and equipment the 
Government will reimburse and what 
costs and expenses will be defrayed 
from income received from sale of 
food to employees. 

The manner in which the contractor 
uses his personnel is also of great in- 
terest to the administrators. Frequently 
they may note instances in which the 
man-power usage of one contractor for 
a particular type of work is out of line 
with that for a comparable contractor. 
Similar discrepancies may arise in the 
usage of Ordnance civilian personnel 
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on a commanding officer’s staff at two 
comparable plants. In such cases the 
administrators must analyze the rea- 
sons for the discrepancies and see that 
corrective action is taken if the vari- 
ances are not warranted. 


POLICIES and practices of the con- 
tractors, as set forth in employee wel- 
fare plans, office procedure manuals, 
and other publications are studied by 
the administrators, and suggestions 
concerning such matters are offered to 
the contractors. When a contractor ad- 
vocates a practice which appears unsuit- 
able for application to the ammunition 
industry, information is provided show- 
ing why the practice appears objection- 
able. Analysis of this type has been 
particularly necessary in the field of 
wage and salary administration, and 
the wage and salary structures of al- 
most every facility reflect the admin- 
istrative action of the Field Director’s 
office. In addition to over-all examina- 
tion of wage and labor policies, the 
Field Director must give specific au- 
thority for approval of any contractor's 
salary which amounts to $6,000 or 
more annually. 

A very important responsibility of 
the administration section is to con- 
sider all projects for construction, 
alteration, or maintenance which are 


submitted by the various facilities. 
Such projects are very numerous, and 
and 


weighing of the advantages and dis- 
project 


each requires careful analysis 


advantages of carrying the 
through to completion. The study of 
these projects requires the services of 
skilled construction engineers and other 
specialists. When a project is considered 
favorably, it is forwarded to Wash- 
ington for the approval of higher 
authority, and when this approval is 
obtained the administration section has 
the responsibility for following the 
project through from its inception until 
the date of its completion. 

The relationship of the administra- 
tion section to the commanding officers’ 
organizations at the plants is very close. 
All administrative problems upon 
which the commanding officer desires 
advice, or for which outside assistance 
is requested, are referred to the ad- 
ministrators. It is also their responsi- 
bility to analyze made by 
representatives of the Inspector Gen- 
eral and to see that corrective action 
is taken when indicated. The admin- 


reports 


istration section, through its safety and 
security liaison officer, has been instru- 
mental in standardizing plant protec- 
tion and safety practices at the plants 
to such an extent that guard and fire 
forces have been reduced by almost 
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two-thirds in the past twenty-four 
months, and quantities of critical fire- 
fighting and plant-protection equip- 
ment have been released for use else- 
where. 

The legal section is made up of of- 
ficers who have literally “grown up” 
with cost-plus-fixed-fee contracts. Mem- 
bers of this section have written almost 
all such contracts covering ammunition 
plants, together with all supplements, 
change orders, and other modifications 
of the original contracts. They have 
become familiar with the special prob- 
lems which arise in connection with 
this relatively new and unique legal 
instrument and have been in a posi- 
tion to furnish substantial aid regarding 
legal problems to both contractors and 
commanding officers. In addition, the 
legal section interprets and applies to 
Government-owned contractor-operated 
facilities the procurement regulations 
issued by the Army Service Forces, the 
Ordnance procurement _ instructions 
which have been published to assist 
in the administration of cost-plus-fixed- 
fee contracts, Army Regulations, Army 
Service Forces’ circulars, War Depart- 
ment circulars, and a wide range of 
other publications and directives. 

The control section is 
responsible for establish- 
ing and improving inter- 
nal office practices and 
procedures and carrying 
out local office-manage- 
ment activities. In addi- 
tion, it codrdinates the 
reports, 





for recurring 


requirements 
analyzes incoming directives, codrdinates 


outgoing letters and instructions, and 
prepares various reports on activities 
and progress. This section also assists 
the administration section in salary- 
administration matters. The program 
for demobilization planning, covering 
both the Office of the Field Director 
of Ammunition Plants and the facilities 
under its jurisdiction, is codrdinated by 
this section. 

In addition to furnishing adminis- 
trative assistance to the plants, the 
Office of the Field Director of Am- 
munition Plants has the responsibility 
for giving technical advice and for 
establishing production schedules at 
each facility. This work is divided be- 
tween the powder and explosives sec- 
tion and the loading section. The 
powder and explosives section serves 
the facilities which manufacture such 
basic chemicals as acids, anhydrous 
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ammonia, formaldehyde, hexamine, 
methanol and toluene, and such ex- 
plosives as smokeless powder, TNT, 
RDX, tetryl, ammonium 
picrate, and lead azide. 


pentolite, 


THE loading section serves the plants 
which load shells, bombs, propelling 
charges, fuzes, rockets, mines, and 
grenades. The over-all production re- 
quirements for these various items of 
ammunition are first received by the 
loading section and are then broken 
down into production schedules for 
each loading plant. Using the loading 
section requirements, the powder and 
explosives section schedules the pro- 
duction so that the necessary powder 
and explosives may be made available 
to loading plants with a minimum of 
crosshauling. The staffs of these two 
units include highly qualified experts, 
both military and civilian, who are 
available for the solution of any operat- 
ing problems which may arise at the 
facilities. 

The loading experts in the Office of 
the Field Director have been respon- 
sible for many changes in the design 
of ammunition which have improved 
the type of ammunition and simplified 
its manufacture. They have also de- 
signed improvements in methods of 
packing, storing, and transporting am- 
munition. Standard-practice manuals 
covering the loading of almost every 
item of ammunition have been prepared 
by the loading section and circulated to 
all plants loading the item covered. Both 
in the loading section and the powder 
and explosives section the technical per- 
sonnel have extensive backgrounds in 
the manufacture of ammunition. Many 
of these experts were brought in from 
Government arsenals or from privately 
owned powder and explosives plants 
and in addition have served at least 
briefly at Government-owned Govern- 
ment-operated ammunition plants. 

In addition to the main functional 
units described above, the Field Direc- 
tor exercises administrative control 
over the ammunition inspection field 
office of the Inspection Branch, Am- 
munition Division, which has been 
established in the Office of the Field 
Director of Ammunition Plants. The 
functions of this office, 
though primarily a responsibility of the 
chief of the Inspection Branch of the 
Ammunition Division in Washington, 
are closely related to the work of the 
Field Director’s office through the cir- 
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cumstance that all ammunition items 
produced by the Government-owned 
contractor-operated plants must be pre. 
sented for acceptance by Inspection 
Branch _ representatives. 

After more than two years of Opera. 
tion, certain definite conclusions can be 
drawn regarding the ammunition pro- 
duction program as administered by 
the Office of the Field Director of 
Ammunition Plants. First, no serious 
complications have arisen in the pro- 
gram which have not been quickly 
solved; secondly, the supply of ammuni- 
tion has been adequate and, in the cage 
of most items, substantial reserves have 
been built up; thirdly, continuing im. 
provements, both in technological and 
administrative procedures, have made 
possible steady improvements in ef. 
with resulting — substantial 
economies both in man power and in 
money. 


ficiency, 


Our progress in man-power usage 
has been most gratifying in this era 
of critical labor supply. The percentage 
of women utilized has been greatly in- 
creased even in the short period that 
our plants have been in operation, and 
we have introduced women into many 
jobs where both practice and tradition 
said they could never work. We have 
released from purely overhead activi- 
ties, such as plant protection, more 
than enough man power 
to form an infantry di- 
vision. Our usage of 
medical doctors, trained 
nurses, and first-aid 
workers has been sub 
stantially reduced, and 
we are constantly sur- 
veying remaining medical personnel to 
make certain that we are retaining only 
the minimum required for efficiently 
carrying out our medical responsibility. 
Without such activities it would have 
been almost impossible to meet our 
production schedules in the face of 
nationwide man-power shortages. 

As do so many others in supply 
services, the officers connected with the 
ammunition program often feel “out 
of it” when they read of the accom- 
plishments in the active theaters of war. 
However, it is a constant source of 
pleasure for all of us to realize that 
we have had a vital rdle in manufac- 
turing the artillery shells which are 
blasting pathways for our troops into 
the heart of Germany and Japan and 
loading the bombs which are falling 
upon those two doomed nations. 


ARMY ORDNANCE 











The United States Army operates one of the world’s largest merchant fleets. 
The great convoys bridging the continents are directed and protected by the 
Navy, but many of the transports and freighters in these convoys are operated by 
the Army through its Transportation Corps, and some of them are Army-owned. 
There are at present more than 1,600 large vessels in the Army’s fleet, manned 
by 30,000 civilian merchant mariners. In addition, thousands of ‘“‘GI sailors” 
man a considerable part of the Corps’ 11,000 small craft in interisland and 
coastwise operations in the Pacific, Europe, and the Near East These tiny ves- 
sels took a prominent part in the invasion of France and are proving invaluable 
in the Pacific. The Transportation Corps also operates all the Army’s hospital 
ships, of which there will soon be 29. A number of representative types of ves- 


sels in the ““Army’s navy” are shown in the accompanying Signal Corps photos. 









Ships of the “Blue-Water” Fleet 


Men and materials are the sinews of war, and the ships of the Army form a floating bridge across the seven seas carrying our 
troops and equipment to the far-flung battle fronts. The Liberty ship, above, is one of a huge fleet of American-built mer- 
chant vessels which have made possible the flow of supplies to all fronts. Below is an Army transport at New Caledonia. 
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Interisland and Coastal Vessels 
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In addition to its “blue-water” fleet the Army Transportation Corps operates many types of small freighters and harbor craft 
such as the 140-foot freight-supply vessel above and the 102-foot Diesel freighter below. More than 15,000 small craft were 
procured by the Corps and sent overseas in 1944. They have proved invaluable in transporting supplies in the Pacific. 
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Oil for a Motorized Army 








? 
3 
The tanks, trucks, planes, amphibious vehicles, and landing craft used by our invasion forces, particularly in the far reaches ' 
of the Pacific, have made the supply of oil and gasoline a vital problem. This is being solved by such vessels as the 162- t 


foot Army tanker above and the 120-foot barge below which can carry gas or water to even the most inaccessible islands. 
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The Army’s Seahorses 








ew Pe) 


ANE a, 


CPR. 
vivian 


eu 





The first supply-bearing ship to enter Cherbourg Harbor after the invasion of France was the seagoing tug Ow/ shown above 
towing barges loaded with equipment for reconstruction of the port. Below is the trawler Tee-Bee, a 55-foot towboat built in Aus- 
tralia for use in the Southwest Pacific area. The Ow/ is “armed to the teeth,” and even the Tee-Bee mounts a machine gun. 
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Supply Craft for Inland Waters 





The 65-foot freighter 7-10, above, is the smallest supply vessel in the Army’s fleet. Despite its size it can carry a generous 
amount of freight and can enter relatively shallow waters. It is especially suited for inland waterways or for interisland 
supply. Below is an American power barge preparing to land vital supplies and equipment at Gertrude Cove, Kiska, Alaska, 
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Retriever and Crane Vessels 














Designed for retrieving damaged airplanes or small craft from the water, the Chandler, above, is also operated by the Army 


” as is the 110-foot steel Whirley crane barge, below. The crane has a 60-ton capacity and is used for unloading ships where 
nd dock facilities are limited or where ships must be lightened before entering shallow harbors. It is also useful in port repair. 
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Ships of Merey 








The Army’s high-speed crash boat, above, is designed to rescue fliers downed at sea. Resembling a PT boat, it is made entirely 
of wood and is equipped with medical facilities, machine guns, and a cannon. The hospital ship Blanche F. Sigman, below, is 
soon to number 29 vessels with a total capacity of more than 18,000 sick and wounded. 


one of a fleet of these mercy ships 
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The Age of Steam 


The Influence of Armament on World History—V 


ENEATH the ordered absolutism 

of the eighteenth century there 
lurked powerful explosive forces, some 
of the most violent of which had sprung 
into being during the Puritan Revolu- 
tion in England. There, the divine 
right of kings was jettisoned; mercan- 
tilism was vastly fortified by Crom- 
well’s Navigation Act of 1651, and a 
new political philosophy was planted by 
Thomas Hobbes (1588-1679) and John 
Locke (1632-1704). 

This revolution had barely ended 
when, in 1694, the Bank of England 
was created by a group of men of high 
mercantile standing, to be followed 
four years later by the introduction of 
Thomas Savery’s steam pumping en- 
gine. 

War was endemic in the mercantile 
system, because its main object was to 
extract wealth from other nations. In 
1776, this was noted by Adam Smith. 
In his “Inquiry into the Nature and 
Causes of the Wealth of Nations,” he 
wrote: “The capricious ambition of 
kings and ministers has not during the 
present and preceding century been 
more fatal to the repose of Europe than 
the impertinent jealousy of merchants 
and manufacturers.” The circle was 
indeed a vicious one. Mercantilism 
meant war; war to support itself de- 
manded manufacturing power; and 
manufacturers fortified mercantilism. 

Until 1757, when Clive’s victory at 
Plassey unleashed the hoarded treasure 
of Bengal, money in sufficient quantity 
was lacking to finance manufacture. 
Then, as Brooks Adams writes: “Prob- 
ably nothing has ever equaled the 
rapidity of the change which followed. 
In 1760 the flying shuttle appeared, and 

coal began to replace wood in smelting. 
In 1764 Hargreaves invented the spin- 
ning jenny; in 1779 Crompton con- 
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trived the mule; in 1785 Cartwright 
patented the power loom; and, chief of 
all, in 1768 Watt matured the steam 
engine—the most perfect of all vents of 
centralizing energy.” * 

The Industrial Revolution, which 
now set in, synchronized with the 
preaching of a new way of life by 
a host of philosophers—Montesquieu 
(1689-1755), Burlamaqui (1694-1748), 
Voltaire (1694-1778), Rousseau (1712- 
1778), Beccaria (1735-1794), and Con- 
dorcet (1743-1794), to mention a few— 
their central doctrine being that natural 
society is a state of equality and liberty. 
In turn, this philosophy demanded a 
people’s army to safeguard it against 
tyranny, a demand voiced by Guibert 
in his “Essai général de tactique,” pub- 
lished in 1772. In it he proclaimed that 
European hegemony would fall to 
whichever nation first created a true 
national army.’ Also, in his “Esquisse 
d’un tableau historique des progrés de 
esprit humain,” Condorcet connected 
the rise of infantry with the rise of 
democracy, though it would have been 
more correct to have reversed this se- 
quence, because the musket made the 
infantryman, and the infantryman 
made the democrat. Power to kill, and 
therefore to enforce freedom, was the 
essence of the question. 


THE first demonstration of this new 
form of war was held in America, to 
become known to history as the Ameri- 
can Revolution or the War of American 
Independence. Ideologically, it was a 
revolt against tyranny, a people’s war, 
and a war of loose rather than of pa- 
rade movements.* Shooting to kill and 
trickery to deceive, so thoroughly in- 
dulged in by the Americans, were as 
contrary to the rules of eighteenth-cen- 
tury warfare as they were patent to 





General Fuller is author of the following works, among others: “On Future Warfare,” 1928; 
“India in Revolt,” 1931; “Lectures on F. S. R. II,” 1931; “Lectures on F. S. R. III (Operations 
between Mechanized Forces),” 1932; “War and Western Civilization, 1832-1932,” 1932; “Gen- 
eral Grant (A Biography for Young Americans),” 1932; “The Dragon's Teeth (A Study of War 
and Peace),” 1932; “Generalship, Its Diseases and Their Cure,” 1933; “Grant and Lee (A Study 
in Personality and Generalship),” 1933; “Empire Unity and Defence,” 1934; ““The Army in My 
Time,” 1935; “The First of the League Wars,” 1936; “Memoirs of an Unconventional Soldier,” 


1937; “The Last of the Gentlemen’s Wars,” 1937; ““Towards Armageddon,’ 


1937; “The Decisive 


Battles,” 1939; “Decisive Battles of the U. S. A.,” 1942; “Machine Warfare,” 1942; “Armored 
Warfare,” 1943. Special correspondent, London Daily Mail, Italo-Abyssinian War. Major General, 
British Army, Retired. C. B., C. B. E., D. S. O. London, England. 

"Reference notes are published in full on page 255. 
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In 1815, the year Napoleon was fin- 
ally defeated, the first steamship 
made her passage from Greenock 
to London. Four years later, the 
New York-built “Savannah” was the 
first steamer to cross the Atlantic. 
Six years later still, the first true 
railway was constructed by George 
Stephenson between Stockton and 
Darlington. Here were Cyclopean 
forces which were about to change 
the face of the world, and, in chang- 
ing it, raise war from the cockpit 
of gladiatorial armies to the grand 
amphitheater of contending nations. 











Indian fighting. Even Washington, on 
one occasion, instructed some of his 
soldiers who wore red coats to sew on 
them the buttons of an English regi- 
ment, pass through the English lines, 
and kidnap General Clinton.® 

During this war there struggled into 
daylight not only the spirit of demo- 
cratic nationalism, but also its logical 
sequent—the mass army. Carried into 
France, the ideology of the War of 
American Independence gave birth to 
the “sans culottism” of the French Revo- 
lution—the antithesis of “courtiership.” 
Terror became a weapon under the 
Jacobins, and, in theory at least, war 
was rendered total and, in consequence, 
brutal. In ideal, war was no longer a 
royal gamble to settle a frontier or a 
dynasty. Instead, its aim was the de- 
struction of the enemy until the mo- 
ment arrived when “the death of an 
enemy soldier became useless to lib- 
erty.”® 

In February 1794, Carnot made it a 
rule “to act in mass formation. . . . Give 
battle on a large scale and pursue the 
enemy till he is utterly destroyed.”? All 
émigrés when caught were to be killed, 
and Robespierre decreed that “no quar- 
ter be shown to British and Hanoverian 
soldiers.”* Thus all rules of war were 
rendered absurd. 

The first practical step taken in 
establishing this return to unrestricted 
warfare was the introduction of con- 
scription by General Jourdan and the 
Council of Five Hundred in 1798. As 
Colonel Maude wrote in the eleventh 
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edition of the Encyclopedia Britan- 
nica: this power to enroll a nation 
“alone rendered the Napoleonic policy 
of conquest possible. ‘I can afford 
to expend 30,000 men a month’; this 
boast of Napoleon’s, made to Metter- 
nich at Schénbrunn in 1805, has deter- 
mined the trend of events from that day 
forward, not only on the battlefield, but 
also in the workshops.” ” 

As the training of the French con- 
scripts was negligible, tactics were 
irregular and based on man and mus- 
ket. The skirmishers were, as Sir Robert 
Wilson said, “as sharp-sighted as fer- 
rets, and as active as 
squirrels.”'® And the 
ff Duke of York’s 
sg de-camp wrote: ‘‘No 
P= mobbed fox was ever 
more put to it to make 
his escape than we were, 
being at times nearly 
surrounded.” '' Other nations followed 
suit, and light infantry became a per- 
manent service in every army.'* 

Under Napoleon, armies were quad- 
rupled in size and battles in slaughter, 
power being sought through multiplica- 
tion, until, as it was said, God Himself 
had no choice but to side with the 
biggest battalions. Reviewing this de- 
velopment, Jomini was of the opinion 
that war would become “a bloody and 
most unreasonable struggle between 
great masses equipped with weapons of 
unimaginable power. We might,” he 
commented, “see again wars of peoples 
like those of the fourth century; we 
might be forced to live again through 
the centuries of the Huns, the Vandals, 
and the Tartars.” 7 

This was prophecy, indeed, for a 
hundred years later we find Spengler 
writing: “For this is the century of 
gigantic permanent armies and uni- 
Ever 
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versal compulsory service. 
since Napoleon, hundreds of thousands, 
and latterly millions of men have stood 
ready to march. . . . It is a war without 
war, a war of overbidding in equip- 
ment and preparedness, a war of figures 
and tempo and technics, and the diplo- 
matic dealings have not been of court 
with court, but of headquarters with 
headquarters.” "4 

In Napoleon, the Power Age found 
its prophet; hence onward, a new Is- 
lamism was to engulf the Western 
world. Its Koran was written by Karl 
von Clausewitz (1780-1831), a Prussian 
general. Dying in 1831, his writings 


were edited and published by his 


250 


widow, and the first three volumes, 
containing his master work—an_ un- 
finished exposition on the philosophy 
of war—was entitled “Vom Kriege” 
(On War). In succeeding years it 
molded the German military mind and 
carried the Prussian armies to victory 
in 1866 and 1870. Since then it has 
become the war creed of all nations. 
The following quotations from his 
great work will give a fairly clear pic- 
ture of his philosophy: 

“War belongs not to the province of 
arts and sciences but to the province 
of social life. State policy is the 
womb in which war is developed, in 
which its outlines lie hidden in a rudi- 
mentary state, like the qualities: of liv- 
ing creatures in their germs. . . . War 
is nothing but a duel on an extensive 
scale. . . . War should be waged with 
the whole might of the national power. 

. War is . . . a continuation of po- 
litical intercourse, with a mixture of 
other means. . . . War is an act of vio- 
lence pushed to its utmost bounds.” 


THE aim of this “Spartanism” was 
to turn the state into a military ma- 
chine and at the very time when steam 
power was beginning to turn it into an 
industrial machine. Hence onward, both 
armies and factories increasingly ceased 
to be the servants of the people and to 
become their masters. Henceforth the 
mass struggle dominated life (“The 
Origin of Species,” 1859), work (“Das 
Kapital,” 1867), and war (“Vom 
Kriege,” 1832), Darwin, Marx, and 
Clausewitz becoming the ruling trinity 
of the nineteenth and twentieth cen- 
turies. Nevertheless, without steam 
power there could have been no radical 
change, because the struggle for exist- 
ence, as popularized by Darwin, would 
never have been carried into the fac- 
tories. and thence onto the battlefields. 
In a little over a hundred years all was 
transformed. 

Until about 1730, British manufac- 
ture depended on foreign inventions. 
Ten years later, smelting with coal and 
coke, instead of with charcoal, was in- 
troduced. In 1740, the annual output 
of iron in Great Britain was 17,000 
tons; in 1800, it was 150,000 tons; and 
in 1840, 1,400,000 tons. In the second 
half of the eighteenth century, ma- 
chines began to make machines: this 
was the true beginning of the Industrial 
Revolution. In 1769, the year Napoleon 
and Wellington were born, Cugnot, in 


France, invented the first steam car- 





riage. And, in 1815, the year Napoleon 
was finally defeated, the first steamship 
made her passage from Greenock 7 
London."* Four years later, the New 
York-built. SavANNAH was the first 
steamer to cross the Atlantic.!7 Six 
years later still, the first true railway 
was constructed by George Stephenson 
between Stockton and Darlington. 

Here were Cyclopean forces which 
were about to change the face of the 
world, and, in changing it, raise War 
from the cockpit of gladiatorial armies 
to the grand amphitheater of contend. 
ing nations. 

The two outstanding military inven. 
tions of the first half of the nineteenth 
century were the percussion cap and 
the cylindro-conoidal bullet, which gay 
further impetus to the quantity theor 
of war. The first was impossible until 
the discovery of an explosive which 
detonated on concussion, and it was not 
until L. G. Brugnatelli, in 1798, pro. 
duced “fulminating silver” that this be. 
came practicable. Next, in 1800, Ed. 
ward Charles Howard discovered fyl- 
minate of mercury. Seven years later, 
the Rev. A. Forsyth patented a per. 
cussion powder for priming,'® and, in 
1814, Thomas Shaw of Philadelphia 
invented a steel percussion cap, sub- 
stituting for it a copper one in 1816." 

It was this cap which made the per 
cussion musket and rifle possible. Yet, 
in England, it was not until 1834 that 
experiments were made with the per 
cussion system. In 1839, these led to 
the conversion of flintlock muskets to 
the percussion princi- 
ple.” 

The next improve- 
ment came in_ 1823. 
That year Captain Nor 
ton of the British 34th 
Regiment designed a 
cylindro-conoidal bullet 
with a hollow base, so that when fired 
it would automatically expand and 
seal the bore.*! In 1836, Greener, a 
gunsmith, improved upon this bullet 
by inserting a conical wooden plug in 
its base. Though both inventions were 
rejected by the British Government, the 
idea was taken up in France, and, in 
1849, working on Greener’s design, 
M. Minié produced the Minié bullet. 
Thereupon it was adopted? by the 
British Government, and a rifle of the 
Minié pattern was issued to the army 
in 1851. 

This rifle was first used in the Kafhr 
War of 1852, during which it was dis- 
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covered that “at a range of from twelve 
to thirteen hundred yards small bodies 
of Kafhirs could be dispersed. 23 ; 
These two inv entions—the percussion 
cap and the cylindro-conoidal bullet 
olutionized infantry tactics. The first 
ered the musket serviceable in wet 





rev 
rend 
weather, reducing misfires in each 1,000 
rounds from 411 to 4.5 and raising hits 
from 270 to 385 in 1,000 shots; the 
second caused the rifle to become the 
most deadly weapon of the century. 

Yet another development springing 
from the percussion cap must be noted. 
It made possible the expansive cartridge 
case which, in turn, rendered _prac- 
ticable the breech-loading system.** 
This case completely revolutionized the 
art of gunnery by preventing the escape 
of all gases at the breech. First came 
Houiller’s (a Paris gunsmith) pin-fire 
cartridge in 1847; next the rim-fire 
cartridge; and lastly Daw’s central-fire 
cartridge case in 1861. 

While these changes were in prog- 
ress, steam propulsion, in the forms of 
the marine engine and the locomotive, 
was laying the military foundations of 
an intensified power politics which in 
the twentieth century was to disrupt the 
world. The one enabled Great Britain 
to extend her dominion of the seas; the 
other enabled first Prussia and later on 
all the 


Clausewitz’s theories into practice. I 


Continental powers to put 


will now examine these in turn. 


AS we have seen, the paddle wheel— 
known since the days of the Romans 
and experimented with during the six- 
teenth and seventeenth centuries—was 
first adapted to steam propulsion toward 
the end of the eighteenth century. In 
1813, Robert Fulton, an American en- 
gineer of vision, built the first steam- 
propelled armored ship, the DeMoLocos, 
later renamed the Futtron. She was of 
twin-hull construction with a central 
paddle wheel between the hulls, and 
was protected by a belt of timber fifty- 
eight inches in thickness. This mon- 
strous vessel clearly showed that two 
things were required: a less vulnerable 
system of propulsion, and a less clumsy 
means of protection. 

The first of these problems was 
solved by the introduction of the screw 
propeller, for which, in 1836, patents 
were taken out in London by F. P. 
Smith and Capt. John Ericsson (a 
Swedish military officer). The second 
was solved by the substitution of iron 
for wood, the first iron vessel—a pleas- 
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THIS is the fifth in a series of articles 
being written for ARMy ORDNANCE by 
General Fuller, well-known British sol- 
dier-author, on the development of 
weapons through the years and their 
influence on the course of civilization. 
In this article General Fuller traces 
the evolution of the strategy and tac- 
tics of warfare from the Industrial 
Revolution in the eighteenth century 
to the wars of the latter half of 
the nineteenth, showing the changes 
wrought in combat by the steamboat, 
the locomotive, improved metallurgy, 
and power-driven machinery. 

The first article, “Armament and 
World History,” appeared in the July- 
August 1944 issue; the second, “The 
Age of Valor,” in the September-Oc- 
tober number; the third, “The Age of 
Chivalry,” in November-December; 
and the fourth, “The Age of Gun- 
powder,” in the January-February 
1945 issue. The next installment, “The 
Age of Oil,” will appear in ARMY 
OrDNANCE for May-June.—Ebpiror. 


ure boat—had already been built in 
England in 1815.*° 

Strange to say, the British Admiralty 
was opposed to these “new-fangled” 
ideas. For instance, when in 1828 the 
Colonial Office asked Lord Melville, 
First Lord of the Admiralty, for a 
steam packet to convey mails from 
Malta to the Ionian Islands, the follow 
ing reply was received: “Their lordships 
felt it their bounden duty to discourage, 
to the utmost of their ability, the em- 
ployment of steam vessels, as they con- 
sidered that the introduction of steam 
was calculated to strike a fatal blow at 
the naval supremacy of the Empire.” *° 

What is so astonishing is that the 
shell gun, particularly the Paixhans 
gun,”" had, since 1821, rendered the 
wooden ship so vulnerable as to deprive 
her of nearly all her fighting power. 
Paixhans saw this clearly, and, as Sir 
William Congreve had done in 1805, 
the following year he suggested that 
warships should be belted with iron 
plates. 

At the very opening of the Crimean 
War, this prevision was justified, for 
at the Battle of Sinope, in 1854, a 
squadron of Turkish frigates was al- 
most blown out of the water by the 
shellfire of the Russian ships.** The up 
shot was that immediately after France 
entered the conflict, Napoleon III issued 
an order for the construction of a 
flotilla of floating batteries protected by 
armor which would resist not only 
solid shot but also explosive shell. Five 


were built, protected by four inches of 


iron plate. They mounted sixteen 
56-pounder shell guns and were 
equipped with auxiliary steam ma- 


chinery. Their success was complete. 
Not only was the need for the armor- 
ing of ships proved beyond all doubt 
but also that armoring would necessi- 
tate the introduction of more powerful 
ordnance. This led to the general adop- 
tion of rifled cannon. 


SHORTLY after the Crimean War 
ended, France and Great Britain laid 
down the first two armored steam war 
ships, La Grotre and the Warrior. 
These vessels “vere launched in 1859 
and 1861. The Warrior was 380 feet 
in length; displacement, 8,830 tons; 
engine, 6,000 initial horsepower; speed, 
14% knots. Her armament consisted of 
twenty-eight 7-inch, 6'4-ton guns, and 
her armor belt was 4% inches in thick- 
ness.~" 

At length, on March 9, 1862, during 
the American Civil War, came the first 
trial between ironclads. That day, in 
Hampton Roads, the Confederate Mer- 
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RIMAC met the Federal Monrror,*® and 


for three hours they pounded and 
rammed each other without a decision 
being gained. Nevertheless, this action 
proved decisive. Henceforth it was 
clear that no wooden ships could stand 
up to an ironclad. And of this engage- 
ment the British Admiral Sir John Hay 
said: “The man who goes into action 
in a wooden ship is a fool, and the man 
who sends him there is a_ villain.”*" 
Metaphorically, on March 9, 1862, the 
wooden fleets of the world were sunk 
in Hampton Roads. 

Instead of striking a fatal blow at 
the naval supremacy of Great Britain, 
once a turnover from sail to steam be- 
came imperative her superior industrial 
power enabled her dockyards to out 
strip those of the next two greatest 
naval powers combined. This would not 
have been practicable had the wooden 
ship continued, for already in 1839 the 
combined fleets of France and Russia 
were superior to her own.** What was 
most fortunate for her was that this 
change occurred before and during, in- 
stead of after, the locomotive had placed 
Prussia in a supremely powerful posi- 
tion on the continent of Europe. 

It is no coincidence that the nation 
which produced Clausewitz was the 
first to grasp the supreme importance 
of the railway in war. Friedrich List 
(1789-1846), an economist of unique 
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genius, pointed out that from the posi- 
tion of a secondary military power, 
whose weakness lay in her central 
position between powerful potential 
enemies, Prussia could be raised by the 
railway to that of a formidable one. 
“She could be made into a defensive 
bastion in the very heart of Europe. 
Speed of mobilization, the rapidity with 
which troops could be moved from the 
center of the country to its periphery, 
and the other obvious advantages of 
‘interior lines’ of rail transport would 
be of greater relative advantage to Ger- 
many than to any other European 
country.” 34 

List himself wrote: ®Every mile of 
railway which a neighboring nation 
finishes sooner than we, each mile more 
of railway it possesses, gives it an ad- 
vantage over us. .. . It is just as little 
left in our hands to determine whether 
we shall make use of the new defensive 
weapons given us by the march of 
progress as it was left to our fore- 
fathers to determine whether they 
should shoulder the rifle instead of the 
bow and arrow.” 4 


EN 1833, this remarkable man _pro- 
jected a network of railway lines for 
Germany which “is substantially that 
of the present Reichsbahnen,”*® and 
thirteen years later, the year of his 
death, the first extensive troop move- 
ment by rail was made by a Prussian 
army corps, 12,000 strong,, with horses 
and guns, to Cracow. This experimen- 
tal move led to the Prussian General 
Staff making a survey of railways. 
Though, during the revolutionary 
troubles of 1848-1850, Prussia gained 
further experience in rail movements, 
as also did Austria and Russia, it was 





THE larger armies grow the more 
dependent do they become on in- 
dustry to equip, arm, and supply 
them both in peace and war. In- 
dustry, the postal and telegraph 
systems, etc., are organized for war, 
for a nation in arms demands a na- 
tion of armorers and technicians to 
sustain and maintain it. The nation 
which makes the greatest use of 
peace intervals to advance its me- 
chanical and engineering potentials 
for war and which possesses the 
greatest number of skilled workers 
as well as of trained soldiers, and 
the most abundant supplies of raw 
materials as well as of arms, is the 
nation upon which victory smiles. 











not until the Italian War of 1859 and 
the American Civil War (1861-1865) 
that troop movements by rail may be 
said to have become normal. Next, in 
the Austro-Prussian War of 1866, 
strategy was largely shaped by the re- 
spective railroad systems. Finally, in 
the Franco-Prussian War (1870-1871) 
in the hands of Count von Moltke 
(1800-1891) railway strategy was re- 
duced to a fine art. 

From 1866 onward, mass armies 
take the field. The long-service stand- 
ing army progressively gives way to 
the short-service conscript. Quality is 
ousted by quantity, and war becomes 
the affair of the “average man.” As the 
professional proficiency of the soldier 
declines, a higher efficiency is de- 
manded of the officer both in leadership 
and in administration. Command be- 
comes so complex that it largely passes 
out of the hands of the individual into 
those of an oligarchy—the General 
Staff, assisted by a Quartermaster Gen- 
eral Staff, an Adjutant General’s Staff, 
and an ever-increasing number of ex- 
perts. 

Nor does change end here, for the 
larger armies grow the more dependent 
do they become on industry to equip, 
arm, and supply them both in peace 
and war. Industry, the postal and tele- 
graph systems, etc., are organized for 
war, for a nation in arms demands a 
nation of armorers and technicians to 
sustain and maintain it. The nation 
which makes the greatest use of peace 
intervals to advance its mechanical and 
engineering potentials for war and 
which possesses the greatest number of 
skilled workers as well as of trained 
soldiers, and the most abundant sup- 
plies of raw materials as well as of 
arms, is the nation upon which victory 
smiles. In all this, Prussia took the lead 
as she also did in the development of 
the rifle, par excellence the weapon of 
the conscript mass army. 

While other nations were arguing 
over the merits and demerits of the 
flint- and percussion-lock muskets, in 
1841°* Prussia took the bold step of 
issuing to certain regiments the Dreyse 
breech-loading rifle, better known as the 
“needle gun.” 

Though breech-loading rifles, as we 
have seen, were suggested by Benjamin 
Robins, Johann Nicholas Dreyse (1787- 
1867) was the first man to produce a 
serviceable one, which he did between 
the years 1824 and 1836. Though its 


effective range was considerably less 





than that of the Minié rifle, seven Shots 
a minute could be fired with it instead 
of a maximum of two. Nevertheless its 
main advantage lay not in rapidity of 
loading but in the fact that a breech, 
operated rifle can be loaded in the Prone 
position.*7 


IN the development of artillery, Prys. 
sia was less progressive. Breech-loading 
and rifling of cannon were old as sep. 
arate ideas,** and it would seem that 
combined they were first experimented 
with in England in 1745.39 Next, 
exactly a hundred years later, an effec. 
tive breech-loading 6.5-inch rifled gun 
was invented by Major Cavalli, a Sar. 
dinian officer, and a still more effective 
one by Baron Wahrendorff in 1846, 
Nevertheless, neither Prussia nor any 
other country would face the cost of 
re€quipment, so experiments continued, 
Then came the war in the Crimea, dur. 
ing which a number of cast-iron 
muzzle-loading ‘smoothbore 68-pound. 
ers and 8-inch guns were converted into 
rifled pieces.*° 
In the American Civil War the rifled 
gun came more and more to the fore, 
Yet, from the armament point of view, 
the main characteristic of this war was 
the extraordinary inventiveness dis. 
played throughout. During it a maga- 
zine-loading rifle and a machine gun 
were invented. Torpedoes, land mines, 
submarine mines, the field telegraph, 
lamp and flag signaling, wire entangle 
ments, wooden wire-bound mortars, 
hand grenades, winged grenades, rock- 
ets, and many forms of booby traps were 
tried out. Armored trains were used; 
and balloons were employed by both 
sides. Explosive bullets are mentioned; 
searchlights, and “stink shell” to cause 
“suffocating effect” were asked for. The 
use of flame projectors was proposed, 
and the U. S. S. Housatonic was sunk 
on February 17, 1864, by a small man- 
propelled Confederate submarine.* 
“Just as the American War of Inde- 
pendence in the eighteenth century 
sounded the tocsin for the middle classes 
of Europe, so the American Civil War in 
the nineteenth century has sounded the 
tocsin for the European working class." 
Though the Austro-Prussian war of 
1866 followed too closely for the Ameri- 
can Civil War to be influenced by it, 
it showed little technical advance except 
in the superiority of the needle gun 
over the Austrian muzzle-loading Le 
renz rifle. The Austrian tactics were 
completely obsolete, reliance being 





ARMY ORDNANCE 








ch 


vas 
sin 


gre 











on close formations and the 
43 Nevertheless, it is strange to 
at in this short war of seven 


russian expenditure of 


placed 

bayonet. 
learn th 
weeks the I 


small-arms ammt 
that is, about 7 per 


inition was only 


3,000,000 rounds; 
man mobilized. 

The importance ol hte war was Get 
increased Prussian man power by 


it Bey 
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24,000,000 people. ‘ 
mind the quantity theory, gave Prussia 
4 mass superiority of thirty-three per 
cent over France. When the next clash 
came, as it did in 1870, this to a certain 
extent made good the deficiency be 
tween the now obsolescent needle gun 
and the French chassepot, which out 
ranged it by several hundred yards. 

Nevertheless, it was the superiority 
and handling of the Prussian breech 
loading rifled guns over the French 
bronze muzzletoading rifled cannon 
which was the decisive factor. At the 
Rattle of Gravelotte, the Prussians had 
altogether no fewer than 726 such 
pieces. At Sedan—the decisive battle of 
the war—again the Prussians massed 
their guns, bringing all the French at- 
tacks to a standstill, and Most of them 
at 2,000 yards’ distance; that is, outside 
effective rifle range. At this battle “A 
French officer who was taken prisoner 
described the German fire as ‘five 
kilometers of artillery.’ ” 4 


IN this war the field gun definitely 
challenged the dominance of the rifle, 
and in turn the rifle finally abolished 
cavalry as a shock arm; for a single 
volley was sufficient to shatter a charge, 
as happened to General Gallifet’s 
Chasseurs d’Afrique at Sedan.4° Never- 
theless, the outstanding lesson of the 
war was that a conflict of masses is a 
war of accidents in which genius is out 
of place. Though the general can still 
plot and plan, and increasingly must 
do so, he can no longer lead or com- 
mand because the masses are too vast 
for his grasp. Command now passes to 
the general staff, its foremost problem 
being the development of firepower. 
Thus the phalangial order—shock by 
bullets and shells—once again becomes 
supreme. 

Though the European peace which 
followed the Franco-Prussian War was 
actually the longest in modern his- 
tory,“ no period since the Mongol in- 
vasions was so aggressive and none 
since the Industrial Revolution so pro- 
gressive in the development of arma- 
ment. In the generation following that 
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war, Great Britain acquired 4,754,000 
square miles of territory; France, 3,583,- 
580; Germany, 1,026,220; and Belgium, 
900,000 square miles—79 times her 
own size! 

These enormous annexations, ren- 
dered possible by the breech-loading 
rifle, as those of the Conquistadores 
had been by the arquebus, so influenced 
international politics and trade that, in 
order to secure commercial predomi- 
nance, an armament race was fostered. 
This was led by Germany, who, in 
1898, set out to establish herself as the 
second greatest naval power—a chal- 
lenge to the maritime supremacy of 
Great Britain. 

During this period, naval construc- 
tion developed so rapidly that warships 
passed into obsolescence no sooner than 
they were launched. Three new 
weapons, old in idea, revolutionized 
naval tactics; namely, the submarine 
mine, the torpedo, and the submersible 
ship. 

The first had been used by the 
Americans as early as 1777; but it was 
not until electrically fired mines were 
introduced during the American Civil 
War that this weapon became really 
effective. 

The second, in the form of the spar 
or outrigger torpedo, had been experi 
mented with by Fulton in 1805 and was 
used during the American Civil War. 
It was followed by the Harvey, Lay, 
Sims-Edison, and Brennan locomotive 
torpedoes, the first three electrically 
steered by a wire trailing behind. 

All these were superseded by the self- 
propelled Whitehead torpedo, which, in 
turn, led to the introduction of the tor- 
pedo boat. 

The third was the submarine, or sub- 
mersible torpedo carrier, first success- 
fully experimented with by David 
Bushnell in 1775.47 It was not, how- 
ever, until 1875 that J. P. Holland 
designed the first practical submarine, 
which, in 1883, was followed by the 
Nordenfeldt model, a vessel of sixty 
tons, with a submerged speed of nine 
knots. Thence onward evolution was 
rapid. Nevertheless, not until the open- 
ing years of the twentieth century was 
this type of warship generally adopted. 

On land, military progress was 
equally intense. The theory of the na 
tion in arms was now finally accepted 
by all Continental powers and also by 
Japan. In turn, the powers of conscript 
armies were vastly fortified by three 
developments in armament—the gen- 





eral adoption of the small-bore maga- 
zine rifle firing smokeless powder, the 
perfection of the machine gun, and the 
introduction of quick-firing artillery. 


THE first came into general use be- 
tween 1886 and 1891. The second, as 
we have seen, was a very old idea, dat- 
ing back to the ribaudequin of the 
fourteenth century. In modern form it 
first appeared in the shape of the Gat- 
ling gun during the American Civil 
War.*® This was a 1o-barrel revolving 
rifle. In 1866 the French mitrailleuse or 
canon @ balle was invented by Com- 
mandant Reffye. It had 25 barrels and 
could fire at a maximum rate of 125 
rounds a minute. But it was not until 
1884 that Hiram S. Maxim produced 
an automatic gun of real value,*® a 
weapon destined to revolutionize small- 
arms tactics. 

The third, which was to reéstablish 
the gun as the dominant weapon, was 
evolved from the proposals put for- 
ward in 1891 by General Wille in Ger- 
many and Colonel Langlois in France. 
Their main suggestion was that high 
rate of fire was impossible unless recoil 
on firing was absorbed. This led to 
much experimental work on shock 
absorption and to the eventual introduc- 
tion of a nonrecoiling carriage. This 
carriage permitted of a_ bulletproof 
shield being attached to it to protect 
the gun crew. Thus armor was once 
again introduced. 

Until this improvement in artillery 
was made, the magazine rifle, on ac- 
count of its range, volume of fire, and 
portability, as well as the invisibility 
of the firer using smokeless powder, 
was the dominant weapon. Now it was 
challenged by the quick-firing gun, 





E.OOKING back on this period, 
the outstanding fact is the emer- 
gence of a new feudal order in which 
the great financial, industrial, and 
commercial interests take the place 
of the medieval barons. It is a so- 
ciety based on manufacture more so 
than on agriculture, the driving 
force of which is steam power and 
not religion. The common factor 
linking these two social systems is 
not so much war as preparation to 
wage it. As from the field lands 
came the earliest weapons, the 
latest now come from the factories. 
Throughout both periods it is war 
that shapes peace and armament 
that shapes war. 
































WHILE these changes were in 
progress, steam propulsion, in the 
forms of the marine engine and the 
locomotive, was laying the military 
foundations of an intensified power 
politics which in the twentieth cen- 
tury was to disrupt the world. The 
one enabled Great Britain to extend 
her dominion of the seas; the other 
enabled first Prussia and later on all 
the Continental powers to put 
Clausewitz’s theories into practice. 











which not only outranged it and could 
be fired with equal rapidity but which, 
by indirect laying, could also be ren- 
dered invisible. 


BDURING the Russo-Japanese War 
(1904-1905), this dominance became 
apparent to at least one eyewitness, 
Maj. J. M. Home, who, in one of his 
reports, wrote: “The great impression 
made on me by all I saw is that artil- 
lery is now the decisive arm and that 
all other arms are auxiliary to it. The 
importance of artillery cannot be too 
strongly insisted upon, for, other things 
being equal, the side which has the 
best artillery will always win. . . . So 
strongly am I- convinced of the immense 
importance of artillery that it seems al- 
most a question for deliberate considera- 
tion whether artillery should not be 
largely increased even at the expense of 
the other arms .. .” °° 

Thus do we see the gun gaining 
supremacy over the rifle as the rifle had 
gained supremacy over the nonrecoil 
gun. New tactics were in the making 
which were destined to change the 
character of war and with it the course 
of history. 

Looking back on this period, the out- 
standing fact is the emergence of a new 
feudal order in which the great finan- 
cial, industrial, and commercial in- 
terests take the place of the medieval 
barons. It is a society based on manu- 
facture more so than on agriculture, the 
driving force of which is steam power 
and not religion. The common factor 
linking these two social systems is not 
so much war as preparation to wage it. 
As from the field lands came the earliest 
weapons, the latest now come from the 
factories. Throughout both periods it 
is war that shapes peace and armament 
that shapes war. 

Lewis Mumford shows that it was 
the quantity idea underlying the con- 
ception of the nation in arms, and more 
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still the quantity needs of such a so- 
ciety, that fostered industry. The mass- 
ing of men for war demanded the 
massing of money to pay for them and 
the massing of manufacture to equip 
them. As he writes: “In terms of the 
the tactory 


The 


spread of conscription and _ volunteer 


barracks, the routine of 


seemed tolerable and _ natural. 
militia forces throughout the Western 
world after the French Revolution made 
army and factory, so far as their social 
effects went, almost 
terms.”°! As an example he notes that, 
in 1888, Bellamy “took the organization 


of the army on a basis of compulsory 


interchangeable 


service as the pattern of all industrial 
activities.” °° 

Military needs not only stimulated 
output but 
quently created new industries. Thus, 
Napoleon I offered a large prize to any 
one who discovered a practical way of 


and adventure, also fre- 


preserving field rations. “It was won 
by Nicholas Appert, who, though he 
used glass containers, may justly be 
said to have been the father of the can- 
ning industry.” ** 

Similarly, in the middle of the nine- 
teenth century, Napoleon III offered a 
reward for “a cheap process of making 
steel capable of withstanding the ex- 
plosive force of the new shells. The 
Bessemer process was the direct answer 
to this demand.” 4 


Q@]UN CASTING 


technique, and the demand for high- 


improved foundry 


grade iron went hand in hand with the 
increase in artillery bombardments and 
the armoring of warships. Railways 
were built for strategic purposes, har- 
bors as naval bases, and colonies were 
conquered to guarantee stocks of war- 
like raw materials. 

“The state of paleotechnic society,” 
writes Mumford, “may be described, 
ideally, as one of wardom. its typical 
organs, from mine to factory, from 
blast furnace to slum, from slum to 
battlefield, were at the service of death. 
Competition: struggle for existence: 
domination and submission: extinction. 
With war at once the main stimulus, 
the underlying basis, and the direct 
destination of this society, the normal 
motives and reactions of human beings 
were narrowed down to the desire for 
domination and to the fear of annihila- 
tion. . . . The mine and the battlefield 
underlay all the paleotechnic activities; 
and the practices they stimulated led to 
the widespread exploitation of fear.” °° 


But what kind of war did fe 


ar create? 
A war on all fronts—diplom 


atic, social 
economic, and psychological as wel] ps 
military. This was foreseen by Engels 
and Marx who, as Mr. Earle points oy 
“can rightly be called the fathers of 
modern total war.°® To them.” he 
writes, “war was fought with different 
means in different fields. In the words 
of the later militant syndicalist Georges 
Sorel, a general strike could become , 
‘Napoleonic battle,’ just as the Crimean 
War could be regarded as a prelude to 
international civil strife.” 
They were the apostles of the maturing 


a great 


wardom which was to engulf Christen. 
dom by unchaining mass man. 

Who held the leash of this Hydra. 
headed monster? Not kings, nor pres. 
dents, nor cabinets, nor parliaments: jp. 
stead the giant financial interests, 


Two generations later, Moltke’s out. 
look was much the same. He wrote: 
“Nowadays, the Bourse has assumed 
such influence that it has the power to 
call armies into the field merely to pro- 
tect its interests. Mexico and Egypt 
have been swamped with European 
armies simply to satisfy the demands of 
the Aaute finance. Today the question, 
‘Is a nation strong enough to make 
war?’ is of less importance than that, 
‘Is a government powerful enough to 
prevent war?’ ”58 
Later on came Foch, who was still 
more emphatic. Lecturing to the stv- 
dents of the French Staff College on 
“The Primal Characteristics of Modern 
War,” he said: 
“The means for a nation to obtain 
wealth and satisfy its cravings is found 
in waging war. . . . The German vic- 
tories of 1870 have enriched the in- 
dividual German. Every German has 
a share in the profits, and is d- 
rectly interested in the firm, in the 
constitution, and in victory. That is 
what is now meant by a people’s war.” 
He points to the Chinese and Jap- 
anese War of 1894, the Spanish- 
American War, and the Franco-British 
quarrel over Fashoda, and then writes: 
“What were we all seeking? For com- 
mercial outlets to an industrial system 
which produces more than it can sell. 
. . . Who was responsible for the Boer 
War? Certainly not the Queen of Eng- 
land, but the merchants of the City.”™ 
Yet, what neither Moltke nor Foch 
saw was that the growing interdepend- 
ence of the industrial world was rapidly 
transforming war as a profitable busi- 
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< into a mad kind of burglary—the 
nes: ‘ 


plundering ol : 
man, however, did see this—not a sol- 


dier but a banker, a Polish Jew—I. ‘ 
Bloch, who, in 1897 published a 
2-volume work entitled, “The War of 
the Future in Its Technical Economic 
and Political Relations.” © | 

“What is the use,” wrote Bioch, “ot 
ng about the past when you are 


one’s own house. One 


talki 


dealing with altogether new set of 


pears sey ‘Consider for one mo- 
con: 


nat.ons were a hundred 


ment what 
years ago and what they are today. In 
those days before railways, telegraphs, 


were invented each 


steamships, ctc., 
nation was more or less a homogencous, 
self-contained, self-sufficing unit... . . All 
this is changed. Every year the 
interdependence of nations upon each 
other for the necessities of life is greater 
than it ever was before. . . . Hence the 
first thing that war would do would be 
to deprive the powers that made it of 
all opportunity of benefiting by the 
products of the nations against whom 
they were fighting. The soldier is 
going down and the economist is going 
up.” Therefore war is no longer a 
profitable court of appeal. 

“The outward and visible sign of the 
end of war,” he wrote, “was the intro- 
duction of the magazine rifle. . . . The 
soldier by natural evolution has so per- 
fected the mechanism of slaughter that 
he has practically secured his own ex- 


tinction.” 


His description of the modern battle 
is exact, for it is exactly as it was fought 
seventeen years later. And his prediction 
of the coming war is no less so: 

“At first 
slaughter—increased 
scale as to render it impos 


there will be increased 


slaughter on so 
terrible a 
sible to get troops to push the battle to 
instead 


a decisive issue. The war, 


hand-to-hand contest in 


being a 
which the combatants measure their 
physical and moral superiority, will be 
come a kind of stalemate in which, 
neither army being able to get at the 
other, both armies will be maintained 
IN Opposition to each other, threatening 
each other, 


final and decisive attack. 


ble to deliver a 
That is 


war—not fighting, but 


but never a 


the future of 
famine; not the slaying of men, but the 
bankruptcy of nations and the breakup 
of the whole social organization. 

Everybody will be entrenched in the 
next war. It will be a 
entrenchments. The spade will be as 


great war ol 
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indispensable to a soldier as his rifle. 
All wars will of necessity partake of the 
character of siege operations. . . . Sol- 
diers may fight as they please; the ulti- 
mate decision is in the hands of 
famine 

All these things emerged from out 
of a cloud of steam. If this is not magic 
Bloch ovcr- 


—what is? Nev ertheless, 


looked one item: man is eternally in- 
ventive. No sooner does he bring a 
system of destruction to perfection than 
the constant tactical factor—the urge to 
eliminate the danger he has created— 
under the whip of disaster compels him 
to seck yet another. The steam age in 
war had reached its further shore, and 
as Bloch’s prophecy was about to be 
fulfilled, already in the distance gleamed 
yet another unexplored sea—the ocean 


of the Age of Oil. 


REFERENCES 
1“Wealth of Nations,” 1904, Pp. 457 
Alexander Hamilton held the 
opinion. (See No. 6 of The Federalist.) 
Civilization and 


same 


-“The Law of 
Decay,” 1921, pp. 313-314. 


*See also his remarks on break 
ing away from conventional tactics, 
“CEuvres Militaires de Guibert,” 1802, 


Vol. Il, p. 253. 

‘For the light 
during this war, see my “British Light 
Eighteenth Century,’ 


increase of troops 
Infantry in the 
1925 

Hh ee 


Writings of Washington,” Vol. 


IV, pp. 406, 557 


®“The French Revolution,’ Albert 
Mathiez, 1928, p. 485. 

*Ibid., p. 482. 

*“History of the British Army,” 


Hon. :. W. Fortescue, Vol. IV, p. 294. 
"Vol. VI, p. 972. 
OT ife of Sir Robert Wilson,” H. 
Randolph, 1862, Vol. I, p. 56. 
'“Journals and Correspondence of 
Sir Harry Calvert,” 1853, p. 220. 
“British Light Infantry in 
Sir John 


Training,” 1925 


'= See my 
the Eighteenth Century” and 
Moore's 

'$ Quoted by Crane Brinton, Gordon 
“Makers 


gTt-92. 


“System of 


A. Craig, and Felix Gilbert in 
Modern Strategy,” 1943, pp. 
4“The Decline of the West,” 1922, 

Vol. IT, pp. 
“On W a Carl von Clausewitz, 

1908, Vol. I, pp. 1, 4, 121; Vol. 

231: Vol. IIT, p. 12. 


16 Tn Great Britain the first successful 


428 429. 


attempt to apply the steam engine to 


the paddle wheel was made in 7785. In 





THAT is the future of war—aot 
fighting, but famine, not the slaying 
of men, but the bankruptcy of na- 
tions and the breakup of the whole 
social organization . . . Everybody 
will be entrenched in the next war. 
It will be a great war of entrench- 
ments. The spade will be as in- 
dispensable to a soldier as his rifle. 
All wars will of necessity partake 
of the character of siege operations 

Soldiers may fight as they 
please; the ultimate decision is in 
the hands of famine. 
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The Research Board 


A New Boay for National Security 


STABLISHMENT of the Re- 
search Board for National Se- 
curity by’ the National Academy of 
Sciences was announced recently in a 
joint statement by the Hon. Henry L. 
Stimson, Secretary of War; the Hon. 
James Forrestal, Secretary of the Navy; 
and Dr. Frank B. Jewett, president of 
the National Academy of Sciences. In 
requesting the president of the National 
Academy of Sciences, under its congres- 
sional charter, to establish this board, 
the Secretaries of War and Navy said: 
“A recommendation from the Com- 
mittee on Postwar Research has been 
received for the establishment by Con- 
gress of an independent agency to deal 
with the matter, but, pending action on 
this recommendation and to assist in 
providing for continued civilian par- 
ticipation in the longer-term scientific 
problems of national security, when the 
Office of Scientific Research and De- 
velopment proceeds to liquidate its ac- 
tivities as a temporary wartime agency, 
the National Academy of Sciences is 
hereby requested to establish promptly 
within the National Academy of 
Sciences a Research Board for Na- 
tional Security.” 

The objective of the board will be 
to continue, pending final consideration 
by Congress on creation of an inde- 
pendent agency, the close coéperation 
between civilian scientists and the 
armed services which has proved to be 
such a vital element in the prosecution 
of the war. 


COMPOSED of high-ranking officers 
responsible for the needs and plans of 
the Army and Navy, together with an 
equal number of distinguished repre- 
sentatives of science, engineering, medi- 
cine, and industry, this board includes 
many of the features of the Office of 
Scientific Research and Development, 
which has been so successful as a war- 
time agency in mobilizing civilian 
scientists and coérdinating their work 
with the requirements and operations 
of the armed services. 

The Secretaries of War and Navy 
sid in part: “This war emphasizes 
three facts of supreme importance to 
national security. (1) Powerful new 
tactics of defense and offense are de- 
veloped around new weapons created 
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by scientific and engineering research. 
(2) The competitive time element in 
developing those weapons and tactics 
may be decisive. (3) War is increas- 
ingly total war, in which the armed 
services must be supplemented by active 
participation of every element of the 
civilian population.” 


THE charter of the new board pro- 
vides for up to twenty civilians selected 
with the advice of the chairman of the 
National Research Council and the 
Council of the National Academy of 
Sciences; also up to ten high-ranking 
officers each from the Army and the 
Navy, nominated by the respective 
Secretaries—all to be appointed by the 
president of the Academy. Five mem- 
bers of this board constitute its execu- 
tive or operating committee; three of 
the five are civilians, of whom one is 
chairman of the board and the execu- 
tive committee. The two Army and 
Navy members are officers charged, in 
their respective Departments, with co- 
ordination of research. The members of 
the board serve as such without com- 
pensation. The research activities are 
to be carried out under contracts where- 
by existing laboratories and facilities 
will be used wherever practicable. 

The duties of the board are specified 
in its charter as follows: 

“Tt shall be the duty of the board to 
formulate programs of scientific re- 
search and development relative to 
problems of national security, to direct 
and conduct the scientific study of such 
problems, and to advise the Secretary 
of War and the Secretary of the Navy 
on the applications of science to na- 
tional security. Science is here broadly 
interpreted to include the employment 
of scientific method of analysis, experi- 
ments and tests in any branch of science 
or technology, including engineering, 
medicine, psychology, and biology. Spe- 
cial consideration shall be given to pos- 
sibilities arising from progress in science 
and technology. The board shall in no 
way relieve the Army or Navy or other 
governmental agencies of their respon- 
sibility for, or authority over, research 
and development work conducted under 
their legal cognizance.” 

The initial membership of the board 
is shown in the adjoining column. 











MEMBERSHIP OF THE 
RESEARCH BOARD 


Executive COMMITTEE 


Karl T. Compton (Chairman), president, 
Massachusetts Institute of Technology; 
Roger Adams, head, Department of 
Chemistry, University of Illinois; A. R. 
Dochez, Professor of Experimental Med- 
icine and Surgery, College of Physicians 
and Surgeons, Columbia University; 
Brig. Gen. W. A. Borden, director, New 
Developments Division, War Depart- 
ment Special Staff; Rear Adm. J. A. 
Furor, Coérdinator of Research and De- 
velopment, Navy Department 
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Dr. E. L. Bowles, special consultant to 
the Secretary of War; Maj. Gen. Levin 
H. Campbell, Jr., Chief of Ordnance; 
Lieut. Gen. B. M. Giles, Chief of Air 
Staff, Army Air Forces; Maj. Gen. John 
E. Hull, Chief of Operations, War De- 
partment General Staff; Maj. Gen. 
Harry C. Ingles, Chief Signal Officer; 
Maj. Gen. Norman T. Kirk, Surgeon 
General of the Army; Maj. Gen. Wil- 
liam N. Porter, Chief, Chemical War- 
fare Service; Maj. Gen. Wilhelm D. 
Styer, Chief of Staff, Army Service 
Forces; Maj. Gen. Albert W. Waldron, 
Chief, Requirements Section, Army 
Ground Forces 


Navy 


Vice Adm. Frederick J. Horne, Vice- 
Chief of Naval Operations; Vice Adm. 
Ress T. McIntire, Chief, Bureau of 
Medicine and Surgery; Vice Adm. Ben 
Moreell, Chief, Bureau of Yards and 
Docks; Rear Adm. H. G. Bowen, special 
assistant to the Secretary of the Navy; 
Rear Adm. W. J. Carter, Assistant 
Chief, Bureau of Supplies and Ac- 
counts; Rear Adm. E. L. Cochrane, 
Chief, Bureau of Ships; Rear Adm. 
W. S. DeLany, Assistant Chief of 
Staff, Readiness, Cominch; Rear Adm. 
George F. Hussey, Jr., Chief, Bureau 
of Ordnance; Rear Adm, DeWitt C. 
Ramsey, Chief, Bureau of Aéronautics 


CIVILIAN 


E. K. Bolton, chemical director, E. I. 
du Pont de Nemours & Company; 
Oliver E. Buckley, president, Bell Tele- 
phone Laboratories; Bradley Dewey, 
president, Dewey and Almy Chemical 
Company; Lee A. DuBridge, dean of 


the faculty of arts and sciences, Uni- 


versity of Rochester, and _ director, 
radiation laboratory, National Defense 
Research Committee; H. S. Gasser. di- 
rector, Rockefeller Institute for Medi- 
cal Research; A. Baird Hastings, pro 
fessor of biochemistry, Harvard Uni- 


versity; J. C. Hunsaker, chairman, 
National Advisory Committee for Aéro- 
nautics, and professor of mechanical and 
aéronautical engineering, Massachusetts 
Institute of Technology; W. S. Hunter, 
professor of psychology, Brown Uni- 
versity, and chief, applied psychology 
panel, National Defense Research Com- 
mittee; Zay Jeffries, vice-president, 
General Electric Company; C. C. 
Lauritsen, professor of physics, Cali- 
fornia Institute of Technology; E. O. 
Lawrence, professor of physics, Univer- 
sity of California; Linus Pauling, 
chairman, division of chemistry and 
chemical technology, California Insti- 
tute of Technology; H. W. Prentis, Jr., 
president, Armstrong Cork Company; 
I. I. Rabi, professor of physics, Colum- 
bia University; Elvin C. Stakman, 
professor of plant pathology, Univer- 
sity of Minnesota; Oswald Veblen, In- 
stitute for Advanced Study; Lewis H. 
Weed, director, School of Medicine, 
Johns Hopkins University, and chair- 
man, division of medical sciences, Na- 
tional Research Council. 
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FORGE LABRAM, in a few 
years in South Africa, marked 
up a distinguished record of ingenuity 
and mechanical accomplishment. His 
most spectacular achievement was the 
building of the cannon “Long Cecil” 
during the siege of Kimberley in the 
Boer War. Without experience in can- 
non design, using the materials avail- 
able in the diamond-mine shops, and 
depending on information in an ency- 
clopedia and current periodicals, Lab- 
ram in twenty-four days constructed a 
41-inch gun that performed well in the 
defense of Kimberley. 

Labram was born in the United 
States about 1863, his father having 
been an engineer in the copper mines 
of the Lake Superior district. After 
varied experiences in mining in this 
country and in Mexico, he went to Kim- 
berley in South Africa in 1893 to in- 
stall a crushing and concentration plant 
at the De Beers Consolidated Mines, 
Ltd., of which Cecil Rhodes was chair- 
man and Gardner F. Williams, general 
manager. On the completion of the 
construction he took charge of the 
plant. Later he was made mechani- 
cal engineer of the company and in 
1898 chief mechanical engineer. 

Kimberley, a community of 50,000 
in the midst of the diamond mines, 
was besieged on October 14, 1899. The 
facilities and labor of the mines were 
immediately called upon to prepare the 
town to withstand the siege. Labram 
was called on to build an emergency 
cold-storage plant for preserving the 
meat supplies. This he did in four 
days by insulating a small storehouse 
and installing a steam ice-making ma- 
chine. The water supply was cut off 
by the Boers, and Labram made an 
emergency connection with a mine 
water supply which provided ample 
water throughout the siege. 

The garrison of Kimberley consisted 
of five companies of infantry, a small 
unit of engineers, and a battery of ar- 
tillery armed with six 25-inch 7- 


pounder muzzle-loading guns. The 





Colonel Davies, chief of the Control Di- 
vision, Office of the Chief of Ordnance, is 
secretary—on military leave—of the American 
Society of Mechanical Engineers. 
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Labram and the “Long Ceeil”’ 


A Tale of Yankee Ingenuity in the Defense ef Kimberley 


Col. Clarence E. Davies 


Boers possessed a 15-pounder, so it was 
apparent that successful defense re- 
quired a more powerful weapon. 

On Christmas Day, 1899, when it 
was apparent that the siege would be 
long drawn out, Mr. Rhodes directed 
the building of a bigger gun, and Lab- 
ram started. The gun was finished on 
January 19, 1900, after twenty-four 
continuous days’ work and was im- 
mediately tested and ranged. On Jan- 
uary 23rd it was put into action. During 
the siege, 255 shells were fired at 
ranges of 5,000 to 6,000 yards. 

The gun, the method of machining, 
and the ammunition are shown in the 
illustration (p. 258) taken from Mr. 
Goffe’s paper (Figs. 2 to 11). Some 
additional information will be of in 
terest. Fortunately, the diamond mines 
had a large stock of black powder of 
various grains which had been used 
for blasting in the open mines. Using 
information in the Encyclopedia Brit- 
tanica and current engineering periodi- 
cals, preliminary approximations led to 
the decision to build a gun of about 
4-inch bore, shooting a projectile of 
from 25 to 30 pounds, and with a 
chamber powder pressure of about 
50,000 pounds per square inch, using 


5 pounds of powder. 


A BILLET of shafting steel 10% 
inches thick and ro feet long was avail- 
able. It had a “breaking strain of 27 to 30 
tons per square inch, giving an elonga 
tion of 20 to 35 per cent in 8 inches and 
a 40 per cent reduction in area.” This 
was turned, drilled, rough-bored to 
form the inner tube. To reduce the 
stress in the tube at the breech, breech 
rings were necessary. These were made 
from bars of 6 by 24 inches Lowmoor 
iron (a high-grade wrought iron), 
formed, welded, turned, bored, and 
shrunk into place. Nine rings were put 
on next to the tube and four in the 
outer row were shrunk over the inner 
row at the breech. The trunnion block 
was forged in one piece from a block 
of 6-inch square Lowmoor iron and 
shrunk on the tube against a shoulder. 
The assembled tube was then finished. 
The caliber of the gun was 4.1 inches. 
The finished gun tube is shown in 





When the Boers attacked Kim- 
berley, South Africa, in 1899, the 
town was defended only by a bat- 
tery of 2.5-inch muzzle-loading 
guns. George Labram, an American 
mining engineer, without previous 
experience in ordnance, designed 
and developed a 4-inch breech- 
loading cannon which helped repel 
the Boers throughout the siege. 











Fig. 2; the rifling tools in Figs. 6 
through ro. 

The breechblock (Fig. 3) was made 
of mild steel with a full-screw %4-inch 


pitch V-thread. 


THE shell, which weighed twenty- 
nine pounds, was made in both com- 
mon and ring form. The ring form, 
shown in Fig. 11, was familiar to the 
shops which had previously made the 
smaller 7-pound size. This ingenious 
fragmentation type was made’ by plac- 
ing cast-serrated rings on a clay core 
and casting the rest of the projectile 
over them. 

As in all new devices, operating difh- 
culties cropped up. One morning, fir- 
ing a 6pound charge in a cold gun, 
three breech rings burst (Fig. 2). The 
difficulty was diagnosed as gas leak 
age through the radial vent due to 
faulty welding. The rings were re- 
placed, the radial vent plugged, and 
an axial vent was bored through the 
breechblock. The first shot after this 
alteration broke off the head of the 
obturator (Fig. 4). The next bolt made 
was oil-annealed and it served through- 
out the siege (Fig. 5). 

“Long Cecil’s” firepower 
much confusion among the Boers, and, 
as a countermeasure, a “Long Tom,” 
firing a 95-pound shell was brought in 
by the Boers on February 8th. It con- 
tinued firing during the next day, and 
the last shot of the day at about 6 P.M. 
crashed through the roof and three 
brick walls of the Grand Hotel into the 
room of George Labram, killing him. 
Labram was buried at night on the 
roth, will full military honors, and the 
American Flag was draped over his 
coffin. On the 15th, the siege was lifted 
by a British column. 
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THE following Ordnance officers and 
enlisted men have been awarded the 
Legion of Merit for service as outlined 
in the accompanying citations: 





Col. L. J. Dillon 


Cot. Leo J. Ditton, St. Louis, Mo.— 
“For outstanding service in the Euro- 
pean Theater of Operations, as chief of 
the Maintenance Division of Ordnance 
Service.” 

Cot. H. E. Hopr- 
pinG, Los Angeles, 
Calif.—“For ex- 
ceptionally meri- 
torious service as 
executive and as- 
sistant army Ord- 
nance officer at 
Seventh Army 
Headquarters.” 

Cot. Victor C. 
HurrsMitTH (then 
Major), Loveland, 
Colo.—“For exceptionally meritorious 
conduct in the performance of outstand- 
ing services at Del Monte, Mindanao, 
Philippine Islands, from December 7, 
1941, to April 29, 1942.” 

Cot. Grorce A. Woopy (Posthu- 
mous). Next of kin, Mrs. May P. 
Woody, widow, Washington, D. C— 
“For services from August 1, 1943, to 
August 25, 1944, as commanding officer 
of Springfield Armory. During this 
period, through ‘the application of his 
technical knowledge of small arms, 
manufacturing methods, and equip- 
ment, improvements in production 
techniques at the armory resulted in 
an unprecedented increase in produc- 
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Col. H. E. Hopping 





Col. V. C. Huffsmith 


tion with a record-breaking reduction 
in personnel and a consistent decline in 
costs. All this was accomplished while 
winning the respect, admiration, and 








- 


Col. G. A. Woody 


codperation of all with whom he came 
in contact.” (Colonel Woody died No- 
vember 30, 1944, at Walter Reed Gen- 
eral Hospital, Washington, D. C.) 
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Sgt. W. S. Lacey 


Tecn. Set. Frank R. Mace, Saratoga, 
Wyo.—“For exceptionally meritorious 
conduct in the performance of outstand- 
ing service from July 1943 to December 





S. Sgt. S. S. Kelso 





Tech. 


Lieut. Col. C. E. Sperry 





1943 in the Persian Gulf Command” 

S. Ser. CLAIBORNE M. Harvenay 
Wichita Fails, Tex—*For €XCeption. 
ally meritorious service in improvising 
a large sterilizer for instruments and 
bandages. This sterilizer was greatly 
needed at the hospital at the front t) 
take care of the rush of casualtie 
Sergeant Hardeman exhibited remark. 
able ingenuity by making this equip 
ment from armor removed from a é. 
stroyed German tank. It has cut steriliz, 
ing time by six hours.” 

S. Sct. BENJAMIN C. Horton, Texas 
City, Tex.—‘‘For exceptionally meritog. 
ous service in improvising a sight jp. 
strument illuminator, which could ng 
be detected by the enemy, for crews 
firing 60-mm. and 81-mm. mortars 
night. He showed great skill and ing. 
nuity in developing this piece of equip 
ment.’ 

TEcH. 3RD Grav: 
JAMES Barroy, 
Sturgis, Miss— 
“For exceptionally 
meritorious con- 
duct in the per 
formance of out 
standing service in 
the Persian Gulf 
Command from 
July to December 
1943." 

Scr. James C. 
Hempkins, Dallas, 
Tex.—“For exceptionally meritoriow 
service in designing a device with which 
to extract ruptured shell cases from cal 
ber .50 machine guns. He exhibited 


Sst. F. R. Mace 





e 
Sst. M. W. Milloway 
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reat skill and ingenuity in designing 
this piece of equipment as heretofore 

n barrels often had to be sent back to 
a field Ordnance shop, and hours were 
lost removing the broken hull. This 
new device saves much time. 

Scr. CLarENcE A. RENFRoM, Fort 
Worth, Tex.—‘For exceptionally meri- 
torious service in developing a mandrel 
for turning out a brake-drum job in 
hours. His device has saved the 


” 


twelve 
Army much valuable time . . . 

Tecu. 4TH Grape Winston S. Lacey, 
Medford, Mass.—“For exceptionally 
meritorious conduct in the performance 
of outstanding service from July 1, 1943, 
to April 1944, in the Persian Gulf Com- 
mand.” 

Tecu.4TH Grave Max. W. Mitioway, 
Larned, Kans.—“For exceptionally 
meritorious conduct in the performance 
of outstanding service from July 1, 1943, 
to May 1, 1944, in the Persian Gulf 


Command.” 


THE following 
Ordnance officer 
received the Silver 
Star for service as 
outlined in the ac- 
companying cita- 
tion: 

LigutT. Cot. 
CLARENCE E. 
SperRY, Tacoma, 
Wash.—“For gal- 
lantry in action 
in Normandy, 
France, Jume 22, 1944... .” 


Corp. R. K. Eby 


THE following enlisted Ordnancemen 
have been awarded the Soldier’s Medal 
for service as outlined in the accom- 
panying citations: 

S. Scr. Samuet S. Kexso, Ard- 
more, Pa-—“On March 20, 1944, at 
Bougainville, Solomon Islands, he led 
his men to the scene of an ammunition- 
dump fire which was detonating mortar 
and howitzer shells, helped to extin- 


Capt. M. W. Leavitt 
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Pfc. C. P. Greene 





Corp. E. D. Boykin 


guish the blaze, and prevented it from 
spreading to other ammunition stores. 

Scr. Howarp W. McGues, Mont- 
gomery, West Va.—“On May 11, 1944, 
at an ammunition dump in Italy, a 
truck loaded with twenty-four 500- 
pound bombs burst into flames. Upon 
seeing the fire, he and three other gal- 
lant soldiers rushed to combat the 
flames with fire extinguishers. Finding 
it impossible to extinguish the fire, they 


Corp. D. J. Schonhart 


succeeded in moving the truck to an 
open field and unloading seven of the 
bombs before the terrific heat, smoke, 
and flames forced them to abandon 
further efforts. . . .” 

Tecu. 5TH Grave Eart D. Boykin, 
Burlington, N. J., also received the 
same citation for participating in the 
above-mentioned act of heroism. 

Corp. Water E. Ano, Virginia, 
Minn.—“For rescuing a fellow soldier 
who was swept out to sea some 300 





Col. G. E. Elliot 


Sgt. H. W. McGhee 





Corp. D. J. Dobson 


Corp. W. E. Aho 


yards by a strong undercurrent near 
Aitape, New Guinea. . .” 

TeEcH. 5TH Grape Dantet J. Dosson, 
Buffalo, N.Y.—“At Townsville, Queens- 
land, Australia, on March 28, 1944, on 
his own initiative and unmindful of his 
own safety, as one of a 2-man crew he 
drove a 10-ton wrecker over a flooded 
bridge to rescue fifteen or sixteen men 
from a truck stalled in the middle of 
the bridge . . .” 

TECH. 5TH GRADE 
Donavp J, ScHon- 
HART, Buffalo, N. 
Y., also received 
the same citation 
for participation in 
the above incident. 

TEcH. 5TH GRADE 
Rosert K, Esy, 
Leola, Pa.—“With 
an ammunition- 
dump fire detonat- 
ing mortar and 
howitzer shells at 
Bougainville, Solomon Islands, on 
March 20, 1944, he hurried to the 
scene, helped to extinguish the blaze, 
and prevented it from spreading to 
other ammunition stores. . . .” 

Prc. CHartes P, Greene, Northamp- 
ton, Pa., also received the same citation 
for participation in the above incident. 





Y/ 


THE following officers have been 
awarded the Bronze Star Medal for 
service as outlined in each accompany- 
ing citation: 

Cot. Greorce E, Exuiotr, San Jose, 
Calif—‘“For meritorious service per- 
formed with the 7th Infantry Division 
in connection with military operations 
against the enemy during the battle of 
Attu.” 

Caper. Mervyn W. Leavirr, Ogden, 
Utah.—“For meritorious achievement 
in connection with military operations 
against the enemy in the South Pacific 
area from October 1, 1943, to April 4, 


1944." 
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New Firepower for Britain 





ances 


oe HOM Ce 
“sy. 08 


soe” 


é st “Aaa aiid. eens 
at = , Wes Pe ee 
fea om po Ws So big GR 





British antiaircraft tanks are being used in Europe to protect motor convoys from low-flying enemy aircraft. Above is a Cru- 
sader tank armed with a 40-mm. antiaircraft gun. The British Mark XVIII Mosquito, below, mounting a 57-mm. 6-pounder gun 
capable of firing one shot a second, plus four .303 machine guns, is deadly against enemy armor or U-boats (British official photos). 


nd 
= 





TI 
an 
fire 
eve 


ple 


pre 
fro 
re\ 
col 


the 
gre 
pie 








ARMY ORDNANCE 

















Founded 1920 














ORDNANCE 
si 


Published Bimonthly by 


THE ARMY ORDNANCE ASSOCIATION 
WASHINGTON, D. C. 


Col. J. L. Walsh, Founder and Editor, 1920-1922 
Brig. Gen. R. H. Somers, Editor, 1922-1925 
Maj. Gen. R. L. Maxwell, Editor, 1925-1926 

Col. C. R. Baxter, Editor, 1926-1929 
Col. Leo A. Codd, Editor, 1929-1942 
Brig. Gen. R. H. Somers, Editor, 1942-1944 


Editor: Col. Leo A. Codd, Ord. Res. 
Managing Editor: R. E. Lewis 
Editorial Staff: H. P. Hill, M. H. Cassidy 





ARMY ORDNANCE, the journal of the Army Ordnance Asso- 
ciation, has no official or semiofficial governmental status. 
All statements expressed in the articles, editorials, and ad- 
vertisements are those of the authors, editors, and adver- 
tisers and do not represent official War Department policy. 











MARCH-APRIL. 1945 


Month by Month 


The Shortage of Firepower.—American armies in Germany 
and the Far East are going to pour the greatest deluge of 
fire and explosives upon the Axis military forces that has 
ever been known in history. This determination, according 
to Maj. Gen. L. H. Campbell, Jr., Chief of Ordnance, ex- 
plains the shortages of vital supplies on the fighting fronts. 

“It is not true that the people on the home front—the 
production front—have failed miserably. Shortages have come 
from a revision in the over-all planning and thinking, a 
revision based on actual battle experience. Shortages did not 
come from the failure of plants to produce what was origi- 
nally set as the goal of production. Shortages resulted because 
our combat records indicated clearly that by greatly increas- 
ing our expenditure of ammunition, by using our artillery 
more than in-any war to date, we can lay down such a curtain 
of firepower that our Infantry can advance with fewer 
casualties. 

“The war is speeding up. We have found that by expend- 
ing more artillery ammunition in a barrage than we formerly 
thought advisable, our troops can move forward with far 
greater safety. We can substitute artillery shell and artillery 
pieces for the lives of American boys. That is the kind of 
substitution we like to make. It is the American way. Our 
methods to date are relatively mild compared to what the 
future holds for Germany and Japan. To accomplish this, 
we must have an output substantially greater than that which 
we formerly believed to be ample. We are working feverishly 
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to attain that output so that we can end the war as quickly 
as possible.” These words of the Chief of Ordnance express 
the attitude of the Industry-Ordnance team. Until the war is 
won we will continue to turn out guns and ammunition 
equal to the time of day in Berlin and Tokye. 


3 


Artillery Ammunition Expenditure.—Prime Minister Win- 
ston Churchill’s reference in his House of Commons’ address 
January 18, 1945, to our losses in the Ardennes made refer- 
ence to the Battle of Gettysburg. He said that our casualties 
were “almost equal” to the losses on both sides at Gettysburg. 
No less an authority than the distinguished Douglas Southall 
Freeman places the losses of that battle among General Lee’s 
troops at 20,000 and for General Meade’s, 23,000. Other 
authorities have estimated the losses at over 51,000. 

What Mr. Churchill did not stress, however, might well 
be emphasized here; that is, the growing volume of artillery 
fire of present-day battles in comparison with those of Gettys- 
burg and of other historic encounters. While figures for the 
principal engagements of this war are not yet available, some 
idea of the tremendous consumption of artillery ammunition 
can be gained from the following figures published originally 
in “America’s Munitions, 1917-1918” by Benedict Crowell. 

In the 2-day Battle of Chickamauga in 1863, 7,325 rounds 
of artillery ammunition were expended by the Union Army. 
In the three days at Gettysburg the same army used 32,781 
rounds. As compared with the Battle of the Somme the 
British, in 7 days in 1916, used 4,000,000 rounds; in the 
same number of days, at Messines Ridge, 2,753,000 rounds; 
in 4 days at Saint-Mihiel in 1918 our Army used 1,093,217 
rounds. 

Equally significant are the rates of artillery fire for each 
gun daily. The same source gives the following comparisons: 
In the Crimean War of 1854, the British and French fired 
approximately 5 rounds daily from each gun. In the Italian 
War of 1859, the Austrians fired 0.3 rounds; in the American 
Civil War, the Union Army, 4 rounds. But in World War I, 
between January 1 and November 11, 1918, the United 
States Army fired 30 rounds from each gun daily; the French 
during the same period fired 34 rounds and the British 35. 

When the statistics of World War II are made public it 
will be found that the tonnage of shells fired and the rate of 
fire for each gun daily will stagger the imagination in the 
same degree that money expenditures in this war have sur 
passed those of all others. Mortars designed to fire fifteen 
rounds a minute in recent battles actually have fired some 
thirty rounds a minute. The American burden in this con- 
flict in the Ardennes was great, but it has been equally great 
in every phase on every front in men, munitions, and money. 
Our people must not forget that—in case any of our present 
beneficiaries are inclined to forget it in the days to come. 
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Economy in Ordnance Man Power.—The recent disclosures 
of the Senate Investigating Committe, under the chairman- 
ship of Senator James M. Mead (Democrat, N. Y.) with ref- 
erence to wastage of man power in certain Governmental 
establishments call for prompt, immediate, and fearless cor- 
rection. With man-power demands such as they are, any 
waste, loss of time or energy, to say nothing of slacking on 
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the job in high place or low, cannot be condoned for an 
instant. It is to be hoped that Senator Mead and his com- 
mittee members will keep a watchful eye on this nationwide 
problem, for it is all too apparent that a full day’s work by 
able-bodied individuals is the exception rather than the rule 
in far too many places! 

In this connection, we cite some facts and figures relating 
to man-power utilization in Industry-Ordnance establishments 
for the production of arms and ammunition. The American 
taxpayer’s interest is definitely protected. There are fifty-eight 
such Government-owned company-operated powder and ex- 
plosives, shell-loading, bag-loading, shell-forging, and chemi- 
cal plants. 

In August 1944, the Army Ordnance Association pub- 
lished a Report by Hon. Albert J. Engel, U. S. Representative 
from Michigan, ranking member of the War Department 
Subcommittee of the House Appropriations Committee. That 
Report, we said at the time, would serve as a frequent basis 
for sustaining the claim that the Industry-Ordnance team is 
not only effective but efficient in the production of ordnance 
for our fighting services. We quote from the Engel Report 
the following paragraphs which show the remarkable reduc- 
tion in unit cost and the tremendous saving in man power 
which has been effected in these Ordnance-controlled indus- 
try-operated factories: 

“The price of TNT during World War I ran from 26 cents 
to 55 cents a pound. TNT produced in Government-owned 
company-operated War Department plants during this emer- 
gency dropped from 29 cents a pound to 15 cents to Io cents, 
and we are now producing TNT for approximately 7 cents 
a pound. Smokeless powder was produced during World 
War I at the Old Hickory Plant at 41 cents to 62 cents a 
pound. Single-base cannon powder dropped from approxi- 
mately 21 cents a pound in January 1943 to a little less than 
17 cents, while the cost of double-base cannon powder was 
26 cents a pound in January 1944. 

“A 16-inch shell, complete, including the propelling charge, 
cost us $1,809 in January 1943. In January 1944, it dropped 
to $1,430. A 12-inch seacoast shell, complete, including the 
propelling charge, cost $883 in January 1943. It dropped 
to $786 in January 1944. It cost 33 cents and took 0.197 
man-hours to load a 60-mm. mortar shell in January 1943. 
The same shell was loaded in February 1944 for 19 cents 
with 0.110 man-hours. It cost $8.25 and took 2.848 man- 
hours to load a 240-mm. howitzer shell in April 1943. It cost 
$5.02 and took 1.51 man-hours to load the same shell in 
February 1944. It cost $142.80 and took 42.721 man-hours 
to load a 4,000-pound bomb in June 1943. We loaded the 
same bomb in February 1944 at a cost of $98.03 and with 
27.948 man-hours of work. 

“It cost $27.28 and took 9.88 man-hours to load a 1,000- 
pound bomb in January 1943. The same bomb was loaded in 
February 1944 at a cost of $16.48, with 4.31 man-hours. It 
cost $19.36 and took 7.25 man-hours to load a 500-pound 
bomb in January 1943. The same bomb was loaded in Febru- 
ary 1944 at a cost of $9.28 and with 3.15 man-hours. It 
cost $3.05 and took 1.21 man-hours to load a 155-mm. shell 
in January 1943. It cost $1.81 and took 0.567 man-hours of 
work to load the same shell in February 1944. While there 
were some slight increases in the cost of labor to load some 
units, the usual reason for this increased cost was changing 
methods of packing, type of container, and similar causes.” 

Notwithstanding this enviable record, the Industry-Ord- 
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nance team will strive constantly for further sayin 
for the proper utilization of men and that all-but-forgotte 
precept, thrift in the handling of other people’s money, 
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Universal Military Training—Army Ornnance takes jy 
stand squarely beside the War and Navy Departments j, 
advising the adoption of a system of universal military traig, 
ing. It does so because such a system conforms with our try. 
military policy enunciated by that renowned soldier, oy, 
first President, George Washington. It rests upon the fund). 
mentally democratic principle that in a free state every abl. 
bodied citizen should train to defend his country, Today the 
nature and scope of warfare have expanded to such a degre 
as to require that every physically fit male of proper age by 
trained to serve in the armed forces. The only efficient, cop, 
stitutional, and democratic way of meeting this requiremen, 
is through a system of universal military training. Similz 
results cannot be obtained by any volunteer system. Experi. 
ence in our last two major wars has proved this conclusively, 

To the objections now loudly raised against compulsoy 
military training legislation, the answers are quick and cop. 
clusive. If such a system is not adopted now there will kk 
large numbers of men of military age subject to call in time 
of emergency who will not have had the opportunity of 
receiving this training, and hence will not be ready for im. 
mediate military service. The disposal of surplus supplies, 
matériel, training facilities, air and ordnance installations 
cannot be planned wisely and expedited until a decision on 
this subject is reached. Delay will result in additional costs 
for reéstablishing facilities. The training would be conducted 
in Army training camps and schools in the United States 
for twelve months. The program proposed by the War De. 
partment requires an uninterrupted year of military training. 

As to the effect of such training upon education, the War 
Department advocates the completion of the year of universal 
training between graduation from high school and entrance 
into college. There will be no adverse effect on primary and 
secondary school education. For those desiring to enter col- 
lege, there would be a delay of one year. No part of the 
Army program is intended to replace any civilian educational 
program. The training, however, will be a military stimulus 
and a supplement to the education received under civilian 
control. A large part of it will be vocational. However, the 
educational advantages of the system are not its primary 
purpose which is the provision for national security. 

In the words of Maj. Gen. Walter L. Weible, spokesman 
for the War Department on this subject: “Today practically 
all our citizens know of the realities of war and the horrors 
connected with it. This is the time to use this knowledge to 
determine what proper measures should be taken to protect 
their hard-won security. Tomorrow these realities will be 
forgotten and inadequate measures will again result.” 

Elsewhere in this issue is published a splendid statement 
of the case by the national commander of the American 
Legion, Edward N. Scheiberling. With his thesis there 
should be general agreement. As a Nation we will have 
been too stupid to merit freedom and security if we have 
not learned the great military-industrial lesson of this war: 
constant and immediate strength in trained man power and 
superior firepower to assure peace for ourselves and ow 
posterity. 
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Our Tanks Are Without Equal 
An Editorial 


ag EIs—ENHOWER, Supreme Allied Commander, and General Patton, 
commanding the Third United States Army in the European Theater of 
Operations, have put their respective approvals on our American ordnance in 
no uncertain terms—approvals which should go a long way toward reassuring 
the American people in their hour of trial. Both battle commanders and others 
have expressed themselves in letters to Maj. Gen. L. H. Campbell, Jr., Chief of 
Ordnance, who recently returned from a 4-week inspection tour of the French 


and Italian battle fronts. 


@ Said General Eisenhower: “Battlefield reports from every front in the Euro- 
pean Theater of Operations continue to tell of the splendid quality of our 
weapons and ammunition. What we need is more of both, as well as men, 
to finish the job. Last summer the enemy was defeated in Normandy by our 
firepower and the teamwork of our splendid soldiers at their rifles, mortars, 
machine guns, artillery; in their tanks and tank destroyers. The enemy then 
retreated 500 miles, leaving behind much equipment in order to reach tem- 
porary security in his fixed defenses. The mobility of our ordnance enabled 
us to exploit our first successes in the drive across France, into Belgium and 
Germany. Moreover, throughout the war there has been a noticeable and steady 
improvement in the quality of many of our weapons and equipment. Such 
improvement is mandatory always; the alternative is stagnation and eventual 


disaster. 


“The effectiveness of our ordnance is partly due to simplicity in design and 
partly to the range of United States equipment which provides a weapon for 
every target. The enemy’s battle losses have been far greater than ours. In pieces 
of artillery, the enemy has lost eight to our one. We have knocked out twice 
as many tanks as we have lost. We have a general superiority in quality and 


quantity of our ordnance, a superiority that must always be maintained.” 


@ Said General Patton: “In my opinion, the Mz rifle is the greatest battle im- 
plement ever devised. However, my admiration for Ordnance products does 
not stop with the Mz rifle. Our machine guns, mortars, artillery, and tanks are 
without equal on the battlefields of the world. In the hands of the unconquer- 
able veterans now composing our armies, the utter destruction of the armed 


forces of our enemies is certain.” 


@ The Industry-Ordnance team has only one reason for its existence—to give 
the American fighting man the best of weapons—but at all odds to give him 
the weapon he wants. If there are tacticians here or abroad who believe other- 
wise, the pages of ARMy OrpNaNcE are open for a full and constructive state- 
ment of the case. Meanwhile, Americans at home and overseas can be assured 
that the Industry-Ordnance team will continue to give GI Joe what he wants— 


without stint or limit in quantity and quality. 























MID-CONTINENT POST 

Some months ago, initial steps were taken toward the inaugu- 
ration of a local Post of the Army Ordnance Association with 
headquarters at Tulsa, Okla. As a measure of continuing interest, 
nearly one hundred citizens of Tulsa and its environs became 
life members of the Association and charter members of the new 
Post. Never before in the history of the Association have so 
many life members enrolled at one time in one locality. This 
historic happening was due in large measure to the energy and 
enthusiasm of Capt. Thomas E, McVay, Ord. Dept., and W. G. 
Skelly, president, Skelly Oil Company, Tulsa. Col. Clyde G. 
Morgan and Col. Richard W. Coward, chief and assistant chief, 
respectively, of the St. Louis Ordnance District, gave the new 
chapter their joint fatherly blessing. 

The inaugural meeting was held at Camp Gruber, Okla., 
December 12, 1944, when Frank Hinderliter, president of the 
Hinderliter Tool Company, Tulsa, and one of the Midwest's 
manufacturers of high-quality artillery gun barrels, was elected 
president. Nearly 300 members attended the inaugural meeting 
for the presentation of the charter and a demonstration of latest 
Army weapons. 

Present at the speakers’ table at luncheon, where George 
Nicholson presided, were Col. Landon J. Lockett, commanding 
officer at Camp Gruber; Mr. Skelly; Col. J. L. Massey, com- 
manding officer, 64th Ordnance Company; Lieut, Col. Donald 
Y. Shaffer, commanding officer, 140th Evacuation Hospital; R. R. 
King, president, American Body & Trailer Company; B. F. Bar- 
nett, vice-president, First National Bank and Trust Company, 
Tulsa; Col. B. Beall, chief of staff, 42nd Infantry Division; Mr. 
Ilinderliter ; Colonel Coward; and Col. Russell Riggins, recently 
on active duty in the Office of the Chief of Ordnance. 

The flag of the Army Ordnance Association and the charter 
were presented to the new president by Lieut. Col. Weston A. 
Price, chief Ordnance officer and director of supply at Camp 
Gruber. 

Colonel Morgan introduced Maj. Gen. Harry J. Collins, com- 
manding general, 42nd Infantry Division, Camp Gruber. General 
Collins delivered a stirring address to the members of the new 
Post and their guests which will long be remembered as a clarion 
call for industrial preparedness, General Collins spoke in place 
of Brig. Gen. H. R. Kutz, chief of the Training Service, Ord- 
nance Department, who was prevented from attending as sched- 
uled by adverse flying conditions. 

The exhibit of weapons incident to the inauguration of the 
new chapter was one of the most interesting and instructive 
ever presented to a group of members of the Association, Each 
military unit at the camp conducted a special presentation which 
reflected great credit not only on the commanding officers and 
personnel of the respective units but also on the weapons which 
were used. The bazooka and the 8l-mm. mortar came in for 
exceptional praise. 

The officers of the Mid-Continent Post, in addition to Mr. 
Hinderliter, are: R. R. King of the American Body & Trailer 
Company, Oklahoma City, Ist vice-president; George Nicholson 
of the Macnick Company, Tulsa, 2nd vice-president ; Captain Mc- 
Vay, secretary-treasurer. Directors elected include the officers and 
H. E. McCray, chief engineer, Cabot Shops, Inc., Pampa, Tex.; 
W. H. Stueve, chief power consultant, Oklahoma Gas & Electric 
Company, Oklahoma City; W. W. Siegrist, vice-president and 
manager of the Springfield Trailer Company, Springfield, Mo.; 
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Walter O’ Bannon, Jr., vice-president and works manager, \V2j. 
ter O’Bannon Company, Tulsa; Ed Warmack, president Of the 
Warmack Stove Company, Fort Smith, Ark.; and M. H. Joho, 
son, Midwest Engineering & Tool Company, Neodesha, Kans, 


MICHIGAN POST 


Under the chairmanship of Prentiss M. Brown, president 4 
Detroit-Edison Company, former Senator from Michigan and 
past director, Office of Price Administration, a campaign for the 
enrollment of members of the Association throughout the State 
of Michigan is under way. The first meeting of Mr. Brown; 
special membership committee was held at a luncheon in th 
Rackham Memorial Building, Detroit, December 14, 1944, kK. t 
Keller, president, Chrysler Corporation, and a director of the 
Army Ordnance Association, presided. The principal speaker 
was Maj. Gen. L. H. Campbell, Jr., Chief of Ordnance. 

Other speakers were E. T. Gushée, president of the Michigan 
Post; Col. James L. Walsh, a director, and Col. L. A. Codd 
executive vice-president of the Association. Among the other 
honor guests were Brig. Gen. A. B. Quinton, Jr., chief, Detroit 
Ordnance District; Col. H. W. Alden, former president of the 
Michigan Post and a director of the Association; C. E. Wilson, 
president, General Motors Corporation; Oscar Webber and 
B. E. Hutchinson, directors of the Michigan Post. The present 
campaign, ably directed by Ed Gushée, capably assisted by 
Clifford A. Mogk, Detroit Ordnance District, and James W. 
Lee II, of the Chrysler Corporation, is best described in the 
words of Mr. Keller in his opening remarks at the meeting: 

“This is not the first time that many of us who are here today 
have come together to give the ‘kickoff’ to a campaign to enlist 
the interest of our fellow citizens. From time to time we have 
accepted responsibility for Michigan’s part in many causes of 
national civic importance. I do not know any of them that is 
more important to the national welfare, in a very fundamental 
sense, than the campaign we are starting here today to recruit 
members for the Army Ordnance Association. Nor do I know 
any that should appeal so strongly to the common sense of the 
men who operate American business and industry. 

“There are distinguished men present here who, over many of 
the last twenty-five years, in a quiet but effective way have 
given a demonstration of practical patriotism that is all too little 
appreciated by the American people. Even in this war period, 
when the people have seen, if they did not realize, the results of 
this work, the meaning of it and the necessity for its continuance 
have not been recognized, 

“My own belief is that to a very large extent the success of 
our armed forces in all theaters of war, in so far as weapons are 
concerned, should be attributed to the idea that is represented 
by this Association. That idea is Industry-Ordnance teamwork 
in the development and production of national preparedness.” 


CLEVELAND POST 

Maj. Gen. L. H. Campbell, Jr., Chief of Ordnance, was the 
honor guest and principal speaker at a meeting of the Cleveland 
Post, Army Ordnance Association, at the Carter Hotel, Decem- 
ber 19, 1944. The meeting was held in conjunction with the 
Chamber of Commerce and was presided over by Clifford F. 
Hood, president of the American Steel & Wire Company and 
president of the Cleveland Post. 

More than a thousand members and guests were in attendance 
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r General Campbell, who was introduced by Col. E. A. 
“s ee of the Cleveland Ordnance District. Also in attend- 
_ the meeting were the chiefs of the thirteen Ordnance 
penton who that day were gathering in Cleveland for their 
canele progress conference. Brig. Gen. Benedict Crowell, 
president of the Association, and all officers and directors of the 
Cleveland Post, were also among the honor guests. 

Under Mr. Hood's direction, the Cleveland Post has now em- 
barked upon an important campaign which has as its objective a 
complete enrollment ot Ordnancemen in the many industrial 
areas in the Cleveland Post territory. rhe area chairmen are: 
Albert J. Weatherhead, Jr., the Weatherhead Company, Cleve- 
; G. W. Stephens, Mansfield Tire & Rubber Company, Mans- 


land ; . ; 
feld, Ohio; Ward M. Canaday, Willys-Overland Motors, I[nc., 
Toledo: Clyde Williams, Battelle Memorial Institute, Columbus ; 


James E. Trainer, Firestone Tire & 
Rubber Company, Akron; Dan S. 
Ellis, Lima Locomotive Works, 
Lima, Ohio; William Forster, Jr., 
Hays Manufacturing Company, Erie, 
Pa.; Henry A. Roemer, Sharon 
Steel Corporation, Sharon, Pa.; 
W. R, Timken, Timken Roller Bear- 
ing Company, Canton, Ohio. 

Under the guidance of Mr. Cana- 
dav, the “kickoff” meeting in the 
Toledo area was held at the Com- 
modore Perry Hotel, Thursday, 
January 11, 1945. At this meeting 
the principal address was given by 
Maj. Gen, C. T. Harris, Jr., com- 
manding the Aberdeen Proving 
Ground, Md. Many of the industrial 
and labor leaders of the Toledo sec- 
tion were in attendance. 

At the election of officers for the 
Cleveland Post, announced January 6, 
Colonel Lynn and Mr. Weatherhead 
were elected directors. Others an- 
nounced at the meeting held in the 
Union Club were Mr. Stephens and 
Mr, Timken. Mr. Hood was reélected 
president ; John C. McHannan, chair- 
man of the board of the Central 
National Bank of Cleveland, was reélected first vice-president ; 
and Mr. Canaday, second vice-president. The membership cam- 
paign as well as the general activities of the Cleveland Post 
are under the capable and tireless direction of William I. Ong, 
director of public relations, American Steel & Wire Company ; 
and Maj. Clarence G. Wood of the Cleveland Ordnance District. 


PICATINNY ARSENAL 

At a meeting sponsored by the Army Ordnance Association 
at Picatinny Arsenal on January 3lst, a round-table discussion 
on “Land Mines and Booby Traps” was presented by members 
of the Ordnance School, Aberdeen Proving Ground, and awards 
for outstanding service were presented to civilian employees ot 
Picatinny. 

Col. W. R. Slaughter, commandant of the Ordnance School, 
presided at the round table and gave the opening address, Capt. 
J. V. Agnes, chief, Ammunition Branch, Ordnance School, also 
spoke, and the panel discussion was conducted by Maj. R. J. 
Russo and Lieuts. L. C. Smith, Jr., J. E. Cobb, Jr., and T. B. 
Hanchett. Col. L. A. Codd, executive vice-president of the As- 
sociation, also spoke. 

Col. Miles W. Kresge, of Picatinny Arsenal, presided at the 
presentation of awards, and the principal addresses were given 
by Col. W. E. Larned, commanding officer of Picatinny, and 
Brig. Gen. R. E. Hardy, chief, Ordnance Department’s Ammuni- 
tion Division. The recipients of the Exceptional Civilian Service 
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William E. Holler 


He enrolled 7,519 new members. 


Award were: Donald R. Cameron, Robert L. Clothier, Harry 
Hance, Frederick W. Hanschka, Wilfred Hosking, John M. 
King, William L. Lukens, Clarence A. Murphy, William H. 
Rinkenbach, Alfred F. Teitscheid. 

The following received the Meritorious Civilian Service 
Award: Angelo E. Benedetti, Frederick E, Byrne, Raleigh T. 
Curtis, Harold S. Eroe, Frederick M. Griggs, Edgar B. Holley, 
John C. Hunt, Jr.. Thomas E, James, Charles W. Jump, John C. 
Kolcinsky, Peter A. Moglia, Alexander H,. Molnar, Aurel A. 
Mossey, William J. Norris, Francis G. Olmstead, Warren Part- 
ridge, Jr., Virgil R. Reed, George F. Stafford, Guy A. Stoner, 
Francis M. Willett. 


BILL HOLLER’S MEMBERSHIP DRIVE 


The most phenomenal single addition to the membership 
growth of the Army Ordnance As- 
sociation during the past twenty-six 
years is attributable to William E. 
Holler, general sales manager, Chev- 
rolet Motor Division, General Motors 
Corporation, Due to his ability and 
enthusiasm, 7,519 new members of 
Ordnance 
have been enrolled! He organized 
and directed a membership campaign 
among Chevrolet dealers throughout 
the country, enrolling not only the 
dealers themselves but also some of 


the Army Association 


their principal fellow citizens in 
other fields—business, law, the min- 
istry, statecraft, medicine—in each 
dealer’s locality. Nothing quite like 
it has been done heretofore to spread 
a knowledge of Ordnance among 
such influential citizens throughout 
the Nation. In slight tribute to Mr. 
Holler’s outstanding service he has 
been presented the Army Ordnance 
Gold Membership Emblem as a token 
of appreciation (see page 268). 

Mr. Holler’s peacetime responsi- 
bility is to direct a vast organization 
that normally sells $1,500,000,000 
worth of merchandise a year. In the 
eleven years of his administration he has been head of a sales 
organization employing more than 30,000 men. It is said that 
his administration marks the longest tenure of any sales manager 
in the four decades of automotive history. He is credited with 
selling more than fifty per cent of all cars and trucks produced 
by Chevrolet since it first began business in 1912, increasing the 
Chevrolet owner population eighty-one per cent over its 1933 
figure. 

Bill Holler’s career in the automotive business began at Flint, 
Mich., in 1920. A man of keen foresight and tremendous physical 
energy, he is an organizer of outstanding ability. 

Little wonder that a man of such talent and forcefulness should 
see the place of Ordnance in the winning of the war and in the 
days of peace. The Army Ordnance Association is much the 
gainer by his interest in its work, and the American people can 
take pride in what he has done for spreading the Ordnance doc- 
trine throughout the land. One method he used to great advantage 
in the Chevrolet membership campaign was the preparation in 
booklet form of a chart talk, “We Want Peacetime Patriots 
Too.” This booklet is now being revised for general use, and 
copies of it will be available shortly for members and _ their 
interested friends who may be prospective members. 

To Bill Holler’s two associates, Tommy Brents, now zone 
manager for Chevrolet at Atlanta, Ga., and A. G, Letherby, 
assistant manager of the merchandising and training department 
of Chevrolet at Detroit, goes much of the credit for the success 
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with which this milestone on the road of Ordnance progress 
was erected. The Association gratefully acknowledges its indebt- 
edness to these patriotic gentlemen. 


SMALL-ARMS AND AMMUNITION INDUSTRY 


The small-arms and ammunition industry in the United 
States commemorated its fifth anniversary of war service at a 
meeting at the Waldorf-Astoria Hotel, New York City, on 
January 4, 1945, with more than 1,300 representatives of the 
industry in attendance. Thomas J. Watson, president, Inter- 
national Business Machines Corporation, presided at the meet- 
ing, and Maj. Gen. L. H. Campbell, Jr., Chief of Ordnance, was 
the honor guest. 

Participants in the program of addresses included representa- 
tives of the “old-line” small-arms and small-arms ammunition 
producers and also spokesmen for those companies not normally 
engaged in small-arms manufacture but which have established 
such enviable records in these fields during the present war. 
Also participating in the program were representatives of the 
Navy, the Marine Corps, the Infantry, the Air Forces, and the 
Ordnance Department. 

The complete roster of speakers follows: Invocation, Chaplain 
George D. Lessley, Captain, A.U.S.; addresses (in addition to 
General Campbell), Mr. Watson; C. L. Horn, president, Fed- 
eral Cartridge Company; Graham Anthony, president, Colt’s 
Patent Fire Arms Manufacturing Company; Maj. Gen. Fred L. 
Walker, commandant, the Infantry School, Fort Benning, Ga.; 
Brig. Gen. Richard C. Coupland, Ordnance officer, Army Air 
Forces; Rear Adm. George F. Hussey, Jr., U.S.N., Chief of 
the Navy Bureau of Ordnance; Brig. Gen. Gerald C, Thomas, 
U.S.M.C., director of plans and policy, U. S. Marine Corps; 
Rev. Robert I. Gannon, S.J., president, Fordham University; 
Brig. Gen. James Kirk, chief, Small Arms Division, Office of the 
Chief of Ordnance; benediction, Chaplain Roger J. Connair, 
Lieutenant, U.S.N.R. 

The papers presented at this meeting were of such historic 
value that the entire proceedings will be published by the Army 
Ordnance Association as an Army Ordnance Report. Copies will 
be furnished all members in due course. This document contains 
data on the production achievement of the Industry-Ordnance 
team in meeting the mammoth small-arms requirements originally 
scheduled for our own and Lend-Lease requirements. 


MEMBERSHIP EMBLEMS AWARDED 


Brig. Gen. Benedict Crowell, president of the Army Ord- 
nance Association, has conferred the Association’s Gold Mem- 
bership Emblem upon the following members in special apprecia- 
tion of their efforts and help toward increasing the membership: 

William E. Holler, general sales manager, Chevrolet Motor 
Company, Detroit, Mich., for his phenomenal achievement in 
directing the enrollment of 7,519 new members, most of them 
on the 3-year basis, many of them Chevrolet motor dealers 
throughout the country and their friends in all walks of life. 
The presentation was made by Brig. Gen, A. B. Quinton, Jr., 
chief, Detroit Ordnance District. 

C. Jared Ingersoll, chief of the Philadelphia Ordnance Dis- 
trict, for enrolling as members of the Ordnance fraternity the 
largest Ordnance district enrollment in the history of the As- 
sociation. The Philadelphia District area includes the huge 
membership of the Aberdeen Proving Ground Post and the 
equally large enrollment of the Washington Post. The presenta- 
tion to Mr. Ingersoll was made by Col. J. B. Rose, commanding 
officer, Frankford Arsenal. 

Brig. Gen. H. R. Kutz, chief of Ordnance Training Service, 
for his assistance in. enrolling so many new members of the auto- 
motive industry, “Jack” Kutz, a charter member of the Associa- 
tion, has been one of its guiding stars and towers of strength 
through all the years, His codperation with Mr. Holler and 
Colonel Reno (see below) was a major part of the success which 
was attained in enrolling so many representatives of the auto- 
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motive industry and their friends. The presentation to General 
Kutz was made by Col. L. A. Codd, executive Vice-president 
of the Association. 

Capt. Thomas E. McVay, secretary-treasurer of the Mig 
Continent Post, Army Ordnance Association, Tulsa, Okla for 
organizing the new Mid-Continent Post. As an acswrence of 
continuing interest on the part of charter members of the new 
local chapter, eighty-seven new life members were enrolled jn 
addition to seventy-eight annual members. Captain McVay’s in. 
dustry, pleasing personality, and unfaltering loyalty to Ordnance 
inspired all his associates in the Mid-Continent area to this 
historic beginning of a new local chapter. The medal was pre- 
sented to Captain McVay by Col. Richard W. Coward, assistant 
chief, St. Louis Ordnance District, 

Louis Polk, Sheffield Corporation, Dayton, Ohio, who, as 
chairman of the membership committee of the Cincinnatj Post, 
helped to increase the membership of that chapter during 1944 
to 3,606. In codperation with Colonel Shouvlin, and with the aid 
of an outstanding committee of members, he brought to the 
membership campaign the same fine planning and results which 
characterized his participation in the raising of the Ordnance 
Endowment Fund two years ago. The emblem was presented to 
Mr. Polk by Frederick V. Geier, president of the Cincinnati 
Post, on behalf of the Association. 

Lieut. Col. William M. Reno, General Motors Corporation, 
Denver, Colo., for his leadership in interesting the automobile 
dealers of the country in the work of the Army Ordnance Asso- 
ciation. Bill Reno worked in close collaboration with Mr. Holler 
and also with the heads of the dealer organizations of other auto- 
mobile producers and with the officials of the National Auto 
mobile Dealers Association. In all, more than 10,000 new mem- 
bers have been added to the roster through Colonel Reno's 
energetic and persuasive conviction that Ordnance preparedness 
is a sure guaranty of peace. The presentation was made in Gen. 
eral Crowell’s name by James D. Maitland, president, Rocky 
Mountain Post. 

Col. Joseph C. Shouvlin, chief, Cincinnati Ordnance District, 
for putting the Cincinnati Post at the top of the list of all 
twenty-six posts of the Association. Its membership December 
1, 1944, was 3,606. Joe Shouvlin inspired the members of the 
Industry-Ordnance team throughout the Cincinnati Post area 
so that what has always been one of the strongest Ordnance- 
minded regions in the country is now the leader of them all. 
Acting for General Crowell, Mr. Geier presented the medal to 
Colonel Shouvlin. 

W. G. Skelly, president, Skelly Oil Company, Tulsa, Okla., 
a leader in civic and industrial affairs of Tulsa, for his helpful 
and continuous interest in establishing the Mid-Continent Post. 
The Skelly-McVay team jointly brought the Ordnance message 
to the good people of Tulsa and convinced nearly one hundred 
of them that it warrants their lifetime interest and coOperation. 
The presentation to Mr. Skelly was made in General Crowell’s 
name by Colonel Coward. 

Col. Dean Witter, deputy chief, San Francisco Ordnance Dis- 
trict, for his outstanding service in reorganizing the San Fran- 
cisco Post. He interested an outstanding group of leaders in the 
affairs of the Post and has succeeded in bringing its enrollment 
to an all-time high. The presentation to Colonel Witter was 
made by Col. K. B. Harmon, chief of the San Francisco Ord- 
nance District. 


NECROLOGY 


Brig. Gen. LeRoy Hodges, outstanding authority on ordnance, 
public finance, and economics; director of the Washington Post, 
Army Ordnance Association; and formerly a national director 
of the society, died at Richmond, Va., December 18, 1944. Long 
identified with the National Guard of Virginia, he served as Ord- 
nance officer of that organization for many years on the staff 
of the Adjutant General, Brig. Gen. S. Gardner Waller. 

Early in the preparation for the present war, General Hodges 
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Than LeRoy Hodges, there was no finer, more popular, more 


competent, or more sincere gentleman ever to wear the uniform 
of the Army of the United States. Two weeks before his death, 
Governor Darden of Virginia elevated him to the rank of briga- 
dier general in the Virginia Militia. Born at Tarboro, N. C., July 
12. 1888, General Hodges was graduated from Washington and 
pn University. An economist of recognized standing, his great 
contribution to the Commonwealth of Virginia was as managing 
director of the State Chamber of Commerce and later as Comp- 
troller of the State. Author of “Postwar Ordnance” (1923), and 
contributor for many years of “Ordnance Notes” to the Virginia 
Guardsman (1931-1939), General Hodges was an aggressive and 
sustaining influence for better and simplified ordnance equipment. 
Frequently, in the pages of this journal, he wrote on the need 
for industrial preparedness and served on many of the Associa- 
tion’s committees toward that end through the years. 

All his comrades in the Army Ordnance Association can share 
the sentiment expressed in the following editorial, published at 
the time of General Hodges’ death, in the Richmond News 
Leader, edited by the distinguished Douglas Southall Freeman, 
chairman of the Ordnance Historic Advisory Committee, which 
we take the liberty of quoting in full : 


“The name of LeRoy Hodges first appeared in the city 
directory of Richmond as that of private secretary of Gov- 
ernor Westmoreland Davis. Often thereafter his title changed 
—budget assistant, budget director, executive director of the 
State Chamber of Commerce, bureau chief of the Federal 
Social Security Board, Comptroller of Virginia, Lieutenant 
Colonel of the Ordnance Department, U.S.A. These changes 
were not the result of restlessness but of successive new and 
challenging opportunities, Endowed as he was with character, 
fine personality, high ability, unusual equipment, great energy, 
flawless courage, and excellent judgment, he was the man to 
discharge endless new tasks in a swiftly changing Old Do- 
minion. 

“In addition to professional appointments, he had two spe- 
cial avocations—prison administration and the development 
of ordnance. Both these in a sense were accidental: He went 
on the Prison Board because Governor Davis needed some 
capable man to reorganize that body; Colonel Hodges took 
up ordnance because he felt he should share in the national 
defense. The strength of his mind and the vigor of his inquiry 
contributed to this notable record: to every field of his activ- 
ity he made permanent contribution. A discriminating list of 
notable men in any sphere of his versatile range will include 
his name, a name among the highest and most devoted of his 
generation of Southerners. ; 

“LeRoy Hodges’ political testament to Virginia was his 
program of fifteen ‘points’ published January 29, 1941, when 
he was being mentioned as a possible candidate for governor. 
That fine program emphasizes the shining fact we record in 
the preceding paragraph—that Colonel Hodges’ footprints 
will be found even now on every road he covered before his 
long illness. It was the same in the comptroller’s office. So 
thoroughly and so boldly did he clean up the tax delinquency 
of certain politicians that only the most venal and defiant of 
future financial officers ever again will dare permit tax bills 
to remain unpaid by politicians who thought themselves above 
the law.” 


With this well-deserved estimate all will agree, especially those 
of us who had the good fortune to know General Hodges inti- 
mately, whose interests and concerns were like unto his, and 
none more sincerely than the writer of these lines who was privi- 
leged to call him friend. L. A. c. 


Col. George A. Woody, a distinguished Ordnance officer and 
formerly in command of the Springfield Armory, Springfield, 
Mass., died November 30, 1944, at Walter Reed General Hos- 
pital, Washington, D. C., after an illness of several months. He 
had recently received the Legion of Merit for exceptionally meri- 
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torious service in the outstanding performance of his duties at 
Springfield Armory where the semiautomatic M1 rifle is manu- 
factured. Colonel Woody’s citation and photograph appear on 
page 260 of this issue. 

Colonel Woody attended Texas Agricultural and Mechanical 
College and was commissioned a second lieutenant in the Coast 
Artillery in October 1917. He transferred to the Ordnance De- 
partment in 1921 and filled many posts of great responsibility in 
the Department during the past twenty-three years. 


Rev. Francis W. Power, professor of chemistry at Fordham 
University for the past twenty years, died at the university De- 
cember 16, 1944. He was especially noted for his researches in 
the chemistry of smokeless powder and took an active interest 
in ordnance affairs, especially those connected with the develop- 
ment of powder and explosives. 

A native of Worcester, Mass., Father Power was graduated 
from Holy Cross College and Clark University. During World 
War I he was assistant chief chemist at the Du Pont Laboratory, 
Carney’s Point, N. J. After years of preparation, he joined the 
faculty at Fordham University in 1924 as professor of quantita- 
tive analysis. Since 1933 he was professor of organic micro- 
analysis. A contributor to the pages of this journal, one of his 
best-known papers was “A Calculated Relation between the 
Ballistics of the 75-mm. Gun and the Mean Web of the Powder,” 
published in the July-August 1925 issue (Vol. VI, No. 31, p. 21). 
In Father Power’s death, American education, the Church, and 
Ordnance have lost a distinguished leader who contributed much 
to their advancement, 


Kendall Banning, editor, author, and member of the histori- 
cal section of the Ordnance Department, died at Baltimore, Md., 
December 27, 1944. He directed the compilation of a pictorial 
record and history of World War I and, until his final illness, 
was engaged in writing the history of the Ordnance training 
activities in this war. He is best known for his popular books 
“West Point Today,” “Annapolis Today,” and “The Fleet To- 
day.” He attained the rank of major during World War I and 
subsequently served as a Reserve officer with the rank of lieu- 
tenant colonel. 

Born in New York City, September 20, 1879, Colonel Banning 
was graduated from Dartmouth College in 1902. Subsequently 
he served as managing editor of System, Cosmopolitan, and 
Hearst’s Magazine. Later he was editor of Popular Radio and 
editorial director of Public Utilities Fortnightly. The Ordnance 
historical project upon which he was engaged at the time of his 
last illness is one of the most important undertakings of the 
entire Ordnance Department of the Army. The narrative of its 
training achievements from the pen of Ken Banning would have 
been reading on a par with his Annapolis and West Point vol- 
umes which for years have been most popular with American 
youth. 


Nc YTICE also has been received of the deaths of the following 
members of the Association: A. C. Armstrong, Holyoke, Mass.; 
William M. Bager, South Milwaukee, Wis.; Earl Casler, Los 
Angeles, Calif.; Vernon B. Chase, Cincinnati, Ohio; James C. 
Dorman, Detroit, Mich.; Henry K, Dunham, Cincinnati, Ohio; 
Martin F. Geipe, Madison, Ill.; William H, Hazard, Chicago, 
Ill.; C. W. Heppenstall, Pittsburgh, Pa.; Albert W. Howe, 
Poughkeepsie, N. Y.; Fred E. Johnston, Evanston, Ill.; Gordon 
F. Keyes, Salem, Ohio; Robert M. Pennell, Jr., Portland, Me.; 
R. E. Power, Birdsboro, Pa.; A. P. Robinson, Dunellen, N. J.; 
Stanley W. Sparks, Norwalk, Conn.; James F. Sutton, Phila- 
delphia, Pa.; Clarence S. Swanson, Chicago, Ill.; Charles L. 
Taylor, Hartford, Conn.; J. H. Van Alstyne, New York, N. Y.; 
Edward R. Will, Philadelphia, Pa. To their relatives and friends, 
ARMY ORDNANCE, on behalf of the Association membership, ex- 
tends condolences. 
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German Submachine Gun MP43 
Melvin M. Johnson, Jr. 


A MOST significant development in shoulder-fired automatics 
is the latest German model submachine gun or “carbine,” of- 
ficially designated “MP43,” in caliber 7.9-mm. short. This gun 
is selectively full and semiautomatic, cocked with a closed bolt, 
and actuated by a gas system similar to the Czech Z.B. and 
British Bren, The 30-shot box magazine, like on the U. S. sub- 
machine gun M3, is inserted underneath. The over-all length is 
about 36 inches with 16-inch barrel, and the weight is about 
10.5 pounds. The stock is of the straight-in-line type with sights 
high above the bore. 

The over-all length of the standard 7.9-mm, cartridge is 3.1 





up to 400-500 yards. It permits accurate semiautomati 
medium rifle ranges. 

3. The MP43 does not replace the pistol, as does our Mj 
carbine. It weighs twice as much as our carbine and hold 3 
as many (30) rounds. 

4. The MP43 is a logical companion arm for the belt-fed, 26 
pound light machine gun (MG34, MG42, MG43) of the Gunes 
Army. Germany now is fighting a defensive war. Machine-gyy, 
teams of three men armed with one MG42 and two MP43 guns 
may prove quite effective in terms of fire effect, firing from 
emplacements. 

5. The MP43 seems a better-designed German Weapon than 
the somewhat clumsy Gewehr 41 semiautomatic rifle and the 
somewhat flimsy parachute automatic, FG42. Structurally the 
magazine of the MP43 is better made than the body of the gun 
The smaller cartridge also means a saving in vital ammunition 
materials, more shots per pound of powder, lead, and Steel, 
(German cases are steel instead of brass.) 

6. A short cartridge having relatively good pressures js very 
favorable for automatic-gun design as the breechblock need not 
travel so far during the action stroke. The generous total weight 
of the MP43 gives the designer much greater freedom with jm. 
portant parts such as breechblock, operating shaft, piston, re- 
ceiver, and magazine. As much power can be used in the gas 
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A pprox. Cartridge 
Caliber Bullet Muzzle Muzsle Over-all Base 
Weight Velocity Energy Length Diameter 
U.S. .30 M2......... 150 grains 2,800 foot-seconds 2,615 foot-pounds 3 1p» in. 3%64-in 
ik oe | 8 eee 162 “ 2,770 - 2,759 “ 3 1% “ 3, 
7.92-mm. Mauser..... ae 2,540 " 2,200 ™ 3 5 * 3, 
we DEVORE... .....55. 150 “ 2,550 ‘? 2,165 7” 2 1% * 34 
.276 Experimental. ... 125 ” 2,700 = 2,050 , 2 2645 ‘ U4 
7.92-mm. MP43...... zm 2,000 “ 1,110 1 2% ‘ 3, | 
Beer 110“ 1,900 " 880 " 1 2445 ‘ 2364 
és .kcn wikis ae 1,100 ° 336 7 1 54 “ 2664 
. 2! st Sr _ |” >» | 346 ” 1 %> ‘ 3Ye, 





Comparative characteristics of various types of cartridges. 


inches. The new 7.9-mm. short is 1.93 inches. The standard 
7.9-mm. with 154-grain flat-base bullet, gives a muzzle velocity 
of about 2,540 foot-seconds and a muzzle energy of 2,200 foot- 
pounds. The 7.9-mm., 125-grain short gives about 2,000 foot- 
seconds and a muzzle energy of about 1,110 foot-pounds. The 
accompanying comparative table indicates the relative efficiency 
of several pertinent cartridges in terms of their size, velocity, 
and energy (figures are approximate). 

The table indicates that the 7.9-mm. short is highly efficient 
for its size. It has more than half the muzzle energy of the 
7.9-mm. Mauser cartridge and roughly three-fourths the muzzle 
energy of the .276 and .300 Savage, although roughly one inch 
shorter. Being only a fifth of an inch longer it has nearly twice 
the muzzle energy of the .30 carbine cartridge. It is nearly 1% 
inches shorter than our .30 M2 rifle cartridge. 


THIS new cartridge and the gun which fires it raise a number 
of questions. As with all ordnance problems, both the technical 
and tactical aspects must be evaluated and envisioned. With small- 
arms ordnance, one must think like an infantryman, act like an 
engineer, and sound like a soothsayer. Consider the following: 

1. The MP43 gun replaces or otherwise fills the rdle of 
“carbine,” semiautomatic rifle, submachine gun, and automatic 
rifle. 

2. The cartridge is truly a medium-power rifle load, effective 





Mr. Johnson is a leading authority on all types of firearms, having 
invented several pieces. He holds a commission as captain in the U, S. 
Marine Corps Reserve. 
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action as in a full-size 7.9-mm. gun; but with 114 inches less 
stroke, the momentum of the moving parts is not so dissipated. 
This permits a relatively stronger mainspring and relatively 
more overtravel back of the cartridge next to be fed. 


Our own carbine M1 may have influenced this German (pos- 
sibly Czech) design. However, our Ordnance Department 
sought to replace the pistol with the 5-pound M1 carbine, a 
“two-hands-for-beginners” weapon light enough not to burden 
officers and noncoms unduly. Our troops already had the semi- 
automatic rifle, the automatic rifle, the M1 and M3 submachine 
guns, and the tripod-mounted M1919A4 machine gun, all in the 
rifle company. To that array the carbine was a logical addition. 

Modern infantrymen are engaging targets at distances and 
under conditions which necessitate real rifle power, range, 
penetration, and accuracy. Our standard .30 M1906 cartridge can 
be loaded to give 2,800-3,000 foot-pounds’ muzzle energy, or 
practically double that of the 7.9-mm. short. Our .30 armor- 
piercing load has nearly 900 foot-pounds’ energy at 700 yards 
and a terminal velocity at that range of 1,500 feet per second, 
whereas the 7.9-mm. short falls below these figures at 300-350 
yards, Then there is the highly important factor of wind drift. 
The light bullet is blown off much more than the heavy one. 

The new German gun weighs 10.5 pounds with roughly 1,500 
foot-pounds’ muzzle energy per shot, but it has been proved 
practicable to build, in caliber .30 M1906, a full- and semi- 
automatic shoulder weapon weighing only 12.5 pounds, with 
nearly double the muzzle energy per shot. 
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apons indicate trends. The MP43 evidences another 
a full- and semiautomatic shoulder weapon of rifle 
caliber weighing only a few pounds more than a conventional 
i. It shows a further attempt to integrate the features of a 
submachine gun, carbine, semiautomatic rifle, and automatic or 


fle into one complete gun. 
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The Caliber .50 Machine Gun—Its Conception 
Dr. Henry B. Allen 


Our caliber .50 Browning machine gun is one of the out- 
standing weapons of this war, which fact our enemies well know 
by this time. It may be of interest to the readers of ARMY 
OrpNANCE to learn something of the background behind this 
Ordnance Department achievement, not only factually but also 
with bits of human interest which I, being the young officer in 
the story, will recall. Christmas morning, 1917, found a young 
American officer calling at the office of the French Minister of 
Munitions. He had come to Paris the evening before from 
Chaumont, where he had the good fortune of serving on the 
staff of Col. C. C. Williams, Chief Ordnance Officer, A.E.F. 

The duties of this junior officer took him among the French 
troops and to our First Machine Gun School at Gonducourt. 
At this latter post he had listened to the demands by Col. John 
Henry (“Gatling Gun”) Parker, stated in his usual no un- 
certain terms, for machine guns of longer range for ground 
barrage fire than possible with our caliber .30 ammunition. 
Among the French troops he had witnessed the ineffectiveness 
of their Hotchkiss 8-mm, incendiary machine-gun bullet against 
the Boche hydrogen-filled observation balloons; and he had 
gained information that the French were working on a new 
“hush-hush” weapon for that purpose. He wormed out of a 
particularly friendly French liaison officer that this weapon was 
to be a larger caliber Hotchkiss gun, firing the conventional 
type phosphorus-filled incendiary bullet but containing more 
of that material, (See illustration for types of bullets mentioned. ) 
He found out that two such guns had been made and tested in 
service, and he unofficially located the French Army units which 
had tested the guns and checked on the report of their per- 
formance. 

This young officer then reported his findings to Colonel Wil- 
liams, who, after listening with his usual quiet interest, said that 
the larger caliber (approximately '%-inch) machine gun, might 
have great further usefulness. He saw the future growth in air- 
craft and instructed the officer to pursue the matter further with 
the French. So the officer went to Paris on Christmas Eve. 

The French Ministry of Armament looked up their records 
and disclosed that one of the two guns tested at the front had 
just been returned to Bourges Arsenal for inspection. The com- 
mandant of the arsenal was telephoned that an officer from the 
American Army headquarters would be at Bourges the next 
day, that he was to be shown the gun and test records, but that 
the gun could not be taken away. The next morning the American 
officer, knowing from experience that in his Army the Air Corps 
was more liberally supplied with the comforts of life, proceeded 
at once to their headquarters in Paris and there secured one 
of their small Fiat staff cars with a noncom to drive. He wanted 
an automobile because he thought there might be a gun to be 
carried back. Weather reports indicated fresh snow over the 
mountains, so a shovel was put on board as well as two spare 
tires. They started out that afternoon for Bourges and ran into 
the predicted snow storm, but they limped into Bourges on two 
flat tires the following day. 

The officer found the colonel ‘commanding the arsenal to be 





Doctor Allen, now secretary and director of the Franklin Institute, 
Philadelphia, was a captain in the Ordnance Department in World 
War I. He also served in the machine-gun and small-arms section, 
Office of the Chief of Ordnance. 
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(Left to right) Hotchkiss 8-mm. incendiary machine-gun cart- 
ridge; Hotchkiss cartridge with large incendiary bullet; U.S. cal. 
.30 machine-gun cartridge; U. S. cal. .50 machine-gun cartridge. 


true to the best French Army type—courteous, friendly, and 
anxious to help the Americans. The gun was taken down and 
inspected. No excessive wear was found. The firing records were 
studied and the gun had functioned normally, The ballistics 
were good, although the muzzle velocity was rather low, The 
colonel was pleased that the Americans thought well enough of 
the gun—he had been concerned with its conception—to want 
one for shipment back to the United States. He telephoned the 
Ministry of Armament and persuaded them that Bourges 
Arsenal had obtained all that could be learned from the test gun, 
and that it should be turned over to the Americans. Permission 
was granted. The gun was reassembled and cased. But then 
the American officer found himself without transportation back 
No tires could be found for the Fiat car, the punctured ones 
were beyond repair, and he didn’t want to wait for spares to be 
sent down from Paris. Every space was sold out in the one night 
express train. The local train was apt to run a day late. But 
again the good colonel came to the rescue. A telephone call to 
the stationmaster soon convinced the railroad that an extra 
sleeping car should be put on for the American officer with his 
urgent matériel of war. He was on an important mission from 
the American Grand Quartier-Général, and with special per- 
mission from the Minister of Armament. The car, a Wagon-Lit, 
was provided—without heat, full of cinders and drifting snow— 
but it got the officer and gun back to Paris overnight. From 
there a staff car going up to Chaumont brought the two home 
again. 

Next came a reinspection of the gun and records, a summary 
for Washington, with the gun, and a cable over General Persh- 
ing’s name urging immediate construction of a machine gun of 
similar caliber but of higher velocity. We know what splendid 
results were reached in the years following and the place now 
occupied by our caliber .50 Browning in this war. 
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Meets Army Specifications AXS 1245 Finish 
when used as directed in ACP Technical Data 
Sheets No. 3-2-210-2 and No. 3-2-210-4. 



































This phosphatic cleaning material quickly re- 
moves cutting oils and soil and at the same 
time properly conditions the surface of the 
many ordnance parts for paint finish. A 3- 
stage (spray or dip) washer is all that is re- 
quired to perform simultaneously both clean- 
ing and conditioning operations. Mild steel 
equipment, throughout, is satisfactory—stain- 
less steel may be used but is not required. 
DEOXIDINE 210 is a superior cleaner meet- 
ing wartime requirements today, and will be 
equally valuable in peacetime production. 


The detergent properties of DEOXIDINE 
210 are excellent and, being acidic, eliminate 
the danger of leaving paint-removing or paint- 
bond-destroying alkali residue on the cleaned 
metal surface. 


There are other types of DEOXIDINE suited 
to varying requirements in metal cleaning and 
for application by spray, dip, or brush. 


The experience of ACP Technicians is at your 
service to recommend the DEOXIDINE and 
method of application best suited to your 








needs. Write Department H-3. 
a Manufacturers of Inhibitors & Metal Working Chemicals wy, 
ae) 
AMERICAN ¢HEMICAL PAINT CO. 


AMBLER PENNA. 


Note: West Coast Plants may address inquiries and orders for prompt 
delivery to: Leon Finch, Ltd., 728 East soth St., Los Angeles, Calif. 
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TANKS—AMERICAN VS. GERMAN 


Last week the old question of the relative performance of the 
German and the American and British tanks came up for dis. 
cussion. Some comments from close to the battle front spoke 
frankly of the greater power of the Mark V and Mark Vy] and 
with some disparagement of the Sherman and Cromwell tanks 
of the allies, The war map today has already answered the ques. 
tion, for the Germans who fell back before the Americans in 
western Normandy were driven back by armor. 

The critics of American tanks are not completely wrong. Mark 
VI is more heavily armored than the Sherman and carries , 
heavier, high-velocity, long-range gun. If the Sherman were tp 
stand still in front of a Mark VI and slug it out, it would be, 
weaker tank. But the Sherman doesn’t stand still; it’s a much 
swifter and more maneuverable tank, and while some Shermans 
carry lighter guns than the Mark VI, most of them carry guns 
that are able to pierce the Mark VI’s frontal armor—which js 
what matters. The Mark VI towers high and presents a big sij. 
houette and not much speed, and it consumes more gasoline 
and it doesn’t carry as much ammunition as the Sherman. 

Our tank generals know all about the Mark VI. They know 
all about heavy tanks; in fact we made some heavy tanks in 194]. 
We made some pretty much like the Mark VI, and we stopped 
making them because the tank generals, while they wanted ade- 
quate firepower, also wanted great maneuverability. They pre- 
ferred the Sherman when they might have had the Mark VI. 
Their reasons would be clear to a fight fan who was asked 
to choose between a lumbering, hugely muscled heavyweight who 
could crush a man who would stand still to be crushed and the 
light-footed middleweight with a punch in either hand but the 
ability to move in and to deliver a blow and to move away to 
escape one. 

There’s no question that our Ordnance Department can design 
and deliver anything within reason that tank generals want. The 
tank generals wanted the faster tank so long as it could pierce 
the armor of the heavier tank—and they have it in the Sher- 
man. There are some Shermans with only 75-mm. guns which 
don’t have enough power to pierce the frontal armor of the Mark 
VI at all ranges, but three other types can. These are fitted with 
the 3-inch high-velocity guns—the so-called 17-pounders—then 
with 90-mm. guns of high velocity, and with 105-mm, howitzers. 
These three types can pierce the frontal armor of the Mark VI 
and knock it out. We encountered the Mark V and VI with 
their 88-mm. guns in quantity in Africa and Italy, and the Sher- 
mans beat them there. Even the 75’s can knock out the Mark VI 
if they can hit it from the side which its greater mobility made 
possible—Raymond Gram Swing, radio commentator. 


THE WAR IS NOT OVER 


This is a bloody and brutal war, as bloody and brutal as any 
in the world’s barbaric past. And it’s not over, not by a long 
shot. We have a tough job still ahead of us in the Pacific as well 
as in Europe. 

We know for a fact that our enemies bank heavily on the 
American people’s losing interest in this war. The Japanese, in 
particular, feel that they will be able to salvage the greater 
part of their empire simply by prolonging hostilities—working 
for a draw.—Gen. H. H. Arnold, Commanding General, Army 
Air Forces. 


ARMY ORDNANCE 








ny 


ng 
ell 




















ouR ASSAULT TANK 

The fact that America does have a heavier model tank in the 
field against the Germans has been officially confirmed by Maj. 
Gen. L. H. Campbell, Jr., Chief of Ordnance. The weapon is 
an “assault” version of the M4 with considerably thicker armor 
than the regular General Sherman tank. 

General Campbell, reporting some first-hand experiences after 
his trip to Europe, stated that he had talked to a sergeant who 
had taken the assault vehicle into battle who told him his tank 
had been hit by a number of shells from a 73-ton Royal Tiger, 
all of which failed to penetrate. The American tank then de- 
stroyed the German vehicle. 


NEW ORDNANCE WEAPONS ANNOUNCED 

The Ordnance Department of the Army is at present directing 
over 1,300 major development projects on new and improved 
weapons, Col. S. B. Ritchie, assistant chief of the Ordnance Re- 
search and Development Service, has announced that approxi- 
mately thirty new weapons are made ready for production each 
month. 

“One of the outstanding accomplishments in shoulder arms of 
this war,” Colonel Ritchie declared, “is the development of mul- 
tiplicity of functions. New rifle grenades, for example, have been 
designed for antitank, antipersonnel, incendiary, smoke-screen- 
ing, and signaling purposes. 

“The ammunition field has been greatly expanded and im- 
proved. A few items may be mentioned: antitank and antiper- 
sonnel mines (magnetic and nonmagnetic) and their opposite 
mine-field clearing devices; sparkless-noiseless-flashless fuzes for 
grenades ; a whole series of 20-mm, ammunition, including high- 
explosive, armor-piercing, and incendiary; the finest and most 
powerful demolition and fragmentation bombs in the world; new 
incendiary and chemical bombs ; hypervelocity ammunition (fitted 
with tracers so that the gunner can follow the path of the pro- 
jectiles) ; a whole series of identification signals and flares for 
air and ground use; smoke ammunition in all calibers of field 
artillery; a combination of powder composition and primer to 
produce a minimum of smoke and no flash; the elimination of 
flash in big guns; a whole series of grenade signals and grenades, 
including smoke, fragmentation, and offensive types; a new type 
of concrete-piercing fuze which can be assembled to our standard 
high-explosive ammunition for artillery weapons in such a way 
that the projectile is transformed into a superior concrete-pierc- 
ing shell, capable of blowing apart the strongest German pill- 
boxes; mechanical delay and contact type bomb and artillery 
fuzes and other special fuzes; and illuminating shells for artillery 
and mortars of all types. 

“The range of our artillery in general has been increased forty 
to fifty per cent over that of World War I. 

“Miracles have been achieved in equipping our vehicles for 
flotation on the water and wading through deep water. 

“The 90-mm. gun motor carriage M36 is an outstanding tank 
destroyer now being employed as effectively against German 
armor as in the days of the Saint-Lo break-through when it 
knocked out on an average of ninety German tanks a day. Our 
M36 mounts a gun more powerful than the German 88-mm, gun 
and can outmaneuver all types of the relatively slow-moving 

German tanks. This 90-mm. gun, with its ammunition, is one 
of the most accurate weapons ever built in this country.” 
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@ No matter what your product, Old Man 
Corrosion is bound to attack it as soon as it 
goes into use. But the Old Man *thimself 
admits that Permite-protected surfaces give 
him his toughest fight. For Permite Ready- 
Mixed Aluminum Paints preserve your 
product with layer after layer of over-lapping 
aluminum flakes. Every surface is metal-clad 
against destructive forces. 


Although the different types of Permite 
Aluminum Paints are still limited, the full 
line will become available as wartime re- 
strictions relax. 


We also offer a complete line of Permite 
Industrial Finishes formulated to government 
specifications. The specialized experience of 
Permite chemists is at your service in formu- 
lating product finishes to meet your exact 
production needs. Quotations submitted 
promptly upon request. 
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ALUMINUM INDUSTRIES, ING. 


CINCINNATI 25, OHIO 


The Permite Line of Industrial Finishes includes 
Synthetic Enamels, Lacquers, Lacquer Enamels, 
Varnishes—also Government Specification Finishes. 
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Heavy duty trucks for the U.S. Armed 
Forces are handled at the most efficient 
production speed on this Conveyor 
System engineered by Alvey-Ferguson. 


* 


This A-F Cleaning 
Machine consists of 
wash, rinse and dry 
units for cleaning 
incendiary bombs. 
A vent system draws 
off all vapors from , 
wash and rinse 
sections. 
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Write for newest folders showing A-F 
Engineered Conveyor Systems and A-F 
_ Metal Cleaning and Finishing Equip- 
ment in war plants and arsenals. 
THE ALVEY-FERGUSON COMPANY 


91 Disney Street CINCINNATI 9, OHIO 
Offices in Principal Cities 








Affiliated Corporation 
THE ALVEY-FERGUSON COMPANY OF CALIFORNIA 
P. O. Box 396, Vernon Branch, Los Angeles 11, California 
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New Developments 





JET PLANES FOR THE NAVY 

New fighter planes for the Navy employing jet Propulsion are 
being developed which can travel as fast as sound—about 763 
miles an hour—Rear Adm, D. C. Ramsey, Chief of the Bureay 
of Aéronautics, told the House Naval Affairs Committee. In 
discussing the new and novel features which have been incor. 
porated in the Navy’s planes, the “most spectacular of all,” Ad. 
miral Ramsey said, “have been the numerous adaptations of elec. 
tronic devices to aircraft use.” Among the most outstanding of 
these, he added, is the advent of the night fighter. 


ANTIGRAVITY SUIT 


Pneumatic pants, which prevent fighter pilots from “black. 
ing out” in aérial maneuvers against the enemy, now are worn 
in P-51’s and P-47’s of the Eighth and Ninth Air Forces, which 
are engaging the enemy in the European theater of operations. 

Known as the G-suit (G meaning gravity), the new equipment 
applies pressure to the pilot’s abdomen and legs during a pull-oy 
or turn, thus preventing the blood from pooling in the lower 
extremities and helping the heart maintain circulation to the 
brain. The fighter pilot now can make tighter turns in level flight 
and sharper pull-outs from power dives than were hitherto 
possible. | 


NEW AMMUNITION MACHINES 


Shell loading by hand is a slow process in which molten TNT 
is poured, cooled, hardened, and packed into shells a little at a 
time to prevent formation of air cavities that may cause prema- 
ture explosion. 

The Ammunition Division of the Ordnance Department has 
developed two new machines to do this job faster and better: 
One looks like a milking machine and hence is called the “me. 
chanical cow.” The other resembles twenty-four round bayonets 
slung under a steel bar and is known as the “hot bayonets” ma- 
chine. Now being standardized at all Army Ordnance plants, 
they are expected to save five million man-hours this year and 
greatly speed up the production of needed artillery ammunition 
for our fighting forces. 

In operation, the “cow” cools the exact amount of TNT to 
the correct temperature, then pours it through nozzles into 
twenty-four shells mounted on a carriage. After further cooling, 
the shells are probed by the steam-heated “bayonets” all the way 
down to the bottom, where cavities usually form. Then the “cow” 
adds more molten TNT until the shell is completely filled 


“WELDER-JEEP”? FOR COMBAT REPAIRS 

A highly mobile welding shop on wheels that can traverse 
ground which proved impassable to most previous maintenance 
vehicles has been developed by the General Electric Company, 
in codperation with Army engineers, to enable emergency re- 
pairs of damaged war equipment to be made right on the field 
of battle. 

Consisting of a standard Army jeep bearing a specially per- 
fected arc welder, this mobile repair shop has proved invaluable 
in helping to keep front-line equipment in fighting condition. 

In weight the welder jeep is equivalent to a 1%4-ton truck, 
whereas the equipment it replaced consisted of a 5-ton truck 
towing a 1'4-ton welding trailer. This weight reduction, plus 
the jeep’s great maneuverability, enables the vehicle readily to 
negotiate rugged or muddy ground where larger and heavier 
trucks break down. When desired for use in air-borne opera- 
tions, it can also be loaded aboard a transport plane. 


FIRE CONTROL OF THE P-6I 


Closely guarded secrets about the powerful gunfire system on 
the P-61 Black Widow night fighter plane, including the fact 
that caliber .50 machine guns on a revolving turret can be 
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New Developments 
New Devecor®—— 


aimed and fired by gunners located in comparative safety many 
‘eet away, have been revealed by General Electric, designers 
and builders of this important equipment. 

Two sighting stations, one in the front part of the plane and 
the other in the rear, can take over control of the gun turret, al- 
though primary control rests with the gunner in the forward 
station. If at any time the gunner in the rear blister wishes to 
take over aiming and firing the guns, he can do so, provided the 
turret is not being used by the front gunner, by grasping an 
action switch which relinquishes to him control of the turret. 


OIL FOR THE YANKS IN CHINA ee 

After two years of secrecy, American Army headquarters in 
New Delhi, India, announced that the main portion of a fuel 
pipe line which ultimately will reach from Calcutta to China 
across Burma has been completed. Already the pipe line, the 
longest military operational line in the world, is used to fill the 
gigantic tanks of Superfortresses in India, and one of its major 
tasks is to feed gasoline into the planes ferrying fuel to the 
Fourteenth Air Force in China. 


SLIDING STOCK FOR THE CARBINE 


Designed by J. L. Lockhead, ordnance engineer at Springfield 
Armory, a new collapsible stock for the caliber .30 M1 carbine 
makes it an ideal weapon for jungle fighting or air-borne opera- 
tions as it reduces the weight of an already light weapon and 
also makes it easier to carry under combat conditions. 








Ordnance 
The caliber .30 carbine showing stock extended and closed. 


The inventor, who was granted a patent on his device on Oc- 
tober 24, 1944 (No. 2,360,881), claims that the advantage of this 
stock over similar ones is that it can be collapsed or extended 
quickly and that it remains rigidly fixed in the firing position. 


HIGH-SPEED X-RAY PICTURES 

A high-speed X-ray unit, capable of taking X-ray pictures as 
short as one-millionth of a second, is used at Frankford Arsenal 
to photograph rapidly moving projectiles in gun barrels. De- 
signed by Westinghouse for ballistic studies, this unit requires 
about 2,000 amperes at 300 kv, or 600,000 kw for a microsecond. 
The tube can withstand these tremendous but brief floods of 
energy for a thousand pictures, but, at exposures of a millionth 
of a second each, the total service life is but a small fraction of 
a second. 

Arsenals have been quick to apply this high-speed X-ray to 
determine the location of a projectile in a gun barrel with re- 
spect to the curve of gas pressure versus time, the effect of the 
rapid acceleration on the component parts of composite projec- 
tiles, such as explosive bullets, and the manner of progression of 
a projectile through armor. Pictures of actual armor penetration 
taken by ordinary photographic means are obscured by luminous 
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HYDRAULIC PRESSES 
Back the Attack 











Watson-Stillman Press con- 
solidating high explosives 
in projectiles at Mid-west- 
ern ordnance plant 


Loading high explosive shells and armor-piercing bombs 
to help deliver the “knockout punch” to the Axis, 
Watson-Stillman Hydraulic Presses are at work night 
and day throughout ordnance plants and other busy war 
industries backing the attack. 

Among these presses is the Watson-Stillman unit 
shown consolidating high explosives into projectiles 
at a Mid-western ordnance plant. This ammunition- 
making equipment takes its place beside many other 
Watson-Stillman Hydraulic Presses which are packing 
war wallops — some straightening gun barrels — some 
bending the keels of ships of our invasion fleet — others 
forming aircraft parts, re-conditioning railroad rolling 
stock, molding ceramics and plastic products, pressing 
powdered metal, extruding, forming and forging metals, 
and innumerable other operations. Write for General 
Bulletin 110-A. 


The Watson-Stillman Company, Roselle, New Jersey 


On Jobs To Be Done Hydraulically . . . 
Watson-Stillman Serves U. S. and You 


WATSON -STILLTMAN 


Hydraulic Equipment, Valves, Forged Steel Fittings 
@ 5737 
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The world-wide reputation 


Briggs & Stratton has earned 
as manufacturers of “the world’s finest 
gasoline engines” was born of constarpt 
research in our plant and afield — cqonstantly 
adding improvements and refinements — 

developing advancements in design 
and engineering — and eats lon 


precision manufacture. 
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Always striving for and building for the best in air-cooled 
power — quick starting, dependable and economical — in- 
suring trouble-free performance — has resulted in a demand 
for more than two million Briggs & Stratton engines — during 
25 years of continuous production. BRIGGS & STRATTON 
CORPORATION, Milwaukee 1, Wisconsin, U.S. A. 
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New Developments 





fragmerits created by impact. One of the surprising facts re. 
vealed by these X-ray pictures taken in a millionth of a second 
is the swelling of explosive shells to almost twice their normal 
diameter before they burst. 


THE P-38 LIGHTNING, MODEL L 


Revolutionary air compressibility flaps, hydraulic aileron 
booster control, and added power.through use of a new super. 
charger device have increased combat deadliness of the P.38 
Lockheed Lightning, already the world’s most formidable ang 
versatile warplane, The “On to Tokyo” Model L Lightning cay 
carry a bomb load of 4,000 pounds, 50 per cent greater than the 
previous model. Present bomb capacity arms the Lightning with 
a striking power greater than that of the early Flying Fortress 

Speed of the Model, L has been boosted six per cent or “faster 
than” 425 miles an hour. 


ANEW SYNTHETIC RUBBER 


A new synthetic rubber, which looks like and is as pliable as 
soft putty but which, contrary to characteristics of ordinary 
rubber, loses none of its elastic qualities at temperatures as low 
as 60 degrees below zero and as high as 575 degrees above, has 
been announced by the General Electric Company. It is known 
as silicone rubber, and can be stretched like taffy or chewing 
gum; yet when rolled into a round mass will bounce as well as, 
if not better than, any ball made of the best rubber. 


CARTRIDGE CONTAINER TESTER 


A machine for vacuum testing the waterproof qualities of 
metal containers for caliber .30 and .45 ammunition has been 
designed by R. H. Dickman, an engineer at Chrysler Corpora- 
tion’s Evansville Ordnance Plant, Evansville, Ind. Known as the 
“Vacuveyor,” the machine, shown in the accompanying illustra- 
tion, can test 780 metal cartridge containers an hour. It is 45 feet 
long, 5 feet wide, and 13 feet high. 

The metal cans containing ammunition enter the machine at 
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The “Vacuveyor” for testing cartridge containers. 


the left and travel on a conveyor through a water-filled en- 
closure. Imperfect cans, emanating bubbles as they travel through 
the vacuumized chamber at the top of the machine, are spotted 
by the operator who observes them through strong plastic win- 
dows. He then identifies them for rejection as they travel toward 
the exit conveyor belt at the right. 

The machine has been so successful-in identifying inferior cans 
for rejection or reéxamination that the Government has adopted 
it for tests in other small-arms plants. With a few alterations, 
the machine will handle 1,200 cans an hour. 
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ORDNANCE REPAIRS TIRES TOO 


What is believed to be the largest tire-repair shop overseas 
is being operated by an Ordnance Tire Repair Company in Italy. 
The company is commanded by Capt, M. L. Shreves of Bloxom, 
Va. This company turns out during a regular 30-day operating 
period an average of 534 tires a day, some of which receive 3 
separate repair operations. In 24 actual operating days, 12,806 
tires were completed by the company. One repaired tire rolls off 
the assembly line in every two minutes and fifteen seconds of 
operating time. 

During the present critical tire shortage, the value of the work 
being done by this company is immeasurable. Many trucks used 
for the transportation of vital supplies to the Italian front are 
now using recapped tires. Many low-lift machines, which are 
used in unloading ships and placing items in depots, were dead- 
lined for lack of tires until the Ordnance company started re- 
pairing the size which they use. Road-grading machines depend 
entirely on repaired tires, 

The company personnel consists of 5 officers and 140 enlisted 
men. An average of 145 Italian civilians and 60 Italian soldiers 
are employed each day. Most of the Italian civilians were origi- 
nally local farmers. 

The following figures are an extract from the operation rec- 
ords of the company, taking a 30-day month, with 24 actual oper- 
ating days: Tires completed, 12,806; tubes repaired, 9,984; tires 
inspected and classified, 30,673; tires shipped, 60,186. 

The tire shop was opened at its present location on July 7, 
1944. Floor space under roof was 15,960 square feet. The first 
repaired tire was finished on the opening day. This tire has been 
retained by the company and is called the “Two Million Dollar 
Tire,” since it is estimated that the cost of the machinery, the 
training of the personnel, and the cost of moving personnel and 
machinery would amount to practically that figure. One hundred 
and fifty-six tires were repaired the first day of operation. Wait- 
ing to be repaired at that time were approximately 65,000 tires 
of all sizes. 


DvurinG the month of July, 5,154 tires were completed. The 
shop was run on a 24-hour schedule and production was in- 
creased as the Italians began to learn their duties more thor- 
oughly. To train one of these Italians to do one operation re- 
quired approximately two weeks. In August, production in- 
creased to 11,190 tires completed, many of which required 3 
separate repair operations, such as spot, section, or reénforce- 
ment repairs, before a full recap could be applied. It is estimated 
that if each tire required only one repair operation the shop 
could have turned out 1,200 tires a day instead of the regular 
monthly average of 534 tires a day. 

In September, the shop only operated seven days due to lack 
of material. During this period of waiting, the company took over 
the operation of the compound where tires to be repaired are 
stored, previously operated by another unit. There were 105,119 
tires in the compound on that date. 

Materials arrived during the first days of October, and pro- 
duction was resumed on October 4th. Nine thousand tires were 
repaired in the remaining days of that month. Production since 
that time has been uninterrupted. Production data for the period 
July 7th to December 14th reveal that 48,769 tires were com- 
pleted, requiring more than 80,000 operations, and that 6,474 
units were retreaded. 
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Hydro-Sealed Carbon Gum Digestive Solvent 


* Guaranteed to exceed the performance requirement 
of most recent Army, Navy and Air Force degreasing 
and decarbonizing compound specifications. 

* Available in handy steel kit containing steel dunking 
screen and dryer basket. 

%* Rinses easily with dry cleaning solvents or water. 

* The only complete decarbonizing process in package 
form. 


ALSO DECARBONIZES 


DIESEL FUEL AIRPLANE ENGINE 
INJECTORS PARTS AND SPARK PLUGS 


ALUMINUM PISTONS ANTI-AIRCRAFT GUNS 
HEAT TRANSFER UNITS OlL COOLERS 














Send for Catalog Sheet 
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Fullergript 
Bore Cleaning § 
Brushes 


Made to Ordnance Specifica- 
tions from 37 mm. up to and 
including 240 mm: 


Above is shown the popular 
155 mm. brush such as is used 
for the famous Long Tom Gun. 
Other size brushes are used for 
anti-aircraft batteries, tanks, 
and pack howitzers. Brushes 
are also provided for cleaning 
breech mechanisms and eleva- 


ting gears. 


Fullergript Brushes are made to 
Naval Gun Factory specifications 
from the one-pounder size up 


to the six inch gun. 





We act as prime contractor or 
can sub-contract brushes or 


parts to manufacturers of car- 





riages and accessories. 


THE FULLER 8RUSH COMPANY 


industria: Division Dept. 8C 
3585SA MAIN STREET + HARTFORD 2, CONN. 
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ORDNANCE “THINGAMAJIGS” 


Every one has heard of a “thingamajig” but very few people 
have ever built one. A Peninsular Base Section Ordnance shop, 
however, has made a habit of inventing them, and the result 
has been decreases up to seventy-live per cent in time used for 
repairs. 

“The Army supplies us with machines and tools,” M. Set. 
Albert Degner, shop foreman from Salem, S. D., said, “hy 
we're always running into jobs that call for something ye 
haven't got.” 

The Sergeant's outfit, the 603rd Ordnance Base Armament 
Maintenance Battalion, sponsored by the National Automo- 
bile Dealers Association, started repairing guns and combat 
vehicles for the American II Corps while it was fighting jp 
Tunisia, and it was there the men first saw the unusual prob- 
lems arising when equipment is used in combat. Weapons 
which had been tested in the United States needed modifica- 
tions to make them practical for desert fighting, and these men 
had to make the necessary changes in a hurry. 

“\Ve made filters to keep sand out of motors, fixed ack-ack 
euns that were clogged up with dirt, and did a dozen other little 
jobs in addition to major repairs,” Sergeant Degner said. “Most 
of our men were skilled mechanics in civilian life, so just about 
everybody contributed to the program.” 

The Army’s books and manuals didn’t say anything about how 
to pile motors weighing over a ton one on top of the other or 
how to keep the jaws of a wooden vise from tearing apart when 
they had to work on a rusty gun. But whenever a problem arose 
some soldier got an idea for a “thingamajig,” and the solution 
was found. 

Tech, Sgt. Clarence Krob of Minneola, Kans., who used to be 
a deputy sheriff, farmer, and auto mechanic, has watched his 
small-arms section grow into a large armament shop in twenty- 
two months overseas. He has installed mass-production methods 
for disassembling broken rifles and machine guns picked up on 
the battlefield and simplified operations so that Italian labor 
could be employed on a large scale. New guns are built from 
parts that may have come from four useless, damaged weapons. 

“One of our biggest problems was completing the modification 
on the American carbine,” Sergeant Krob said. “A new sight 
had to be put on every carbine in the theater. We needed an 
automatic vise to cut down unnecessary handling, so we built 
one from a hydraulic truck jack that cut operating time in half. 
Now we do alterations on more than 1,000 carbines every day.” 

A competitive spirit has flared up among the sections, accord- 
ing to Sergeant Degner, and they all have added their “thinga- 
majigs” to the outfit’s collection. 

The artillery section tows the Fifth Army’s huge guns around 
the artillery park and shop with a German “blitz buggy” picked 
up to T/3’s Robley Stooky of Salt Lake City, Utah, and Chester 
Johnson of Wichita, Kans., at Cape Bon at the close of the 
North African campaign. The German vehicle is about six feet 
long with caterpillar tracks instead of wheels. 

“It’s a powerful little tractor,” Sergeant Degner explained, 
“but it breaks down occasionally. Our machinists have taken 
broken German gears, blueprinted them, and built new ones out 
of scrap metal as well as other parts so that now the ‘blitz buggy’ 
is almost an American-built machine.” 

Contributing its share, the automotive section has built wreck- 
ers out of jeeps, using them to move motors, transmissions, and 


ARMY ORDNANCE 














Il|7 lee |_IIl| 


cople 
shop, 
esult 
1 f r 


Sgt. 
“but 
We 


ment 
Mo- 
nbat 
z in 
rob- 
Dons 
fica- 
men 


ack 
ittle 
fost 
Out 
how 
’ or 
hen 
‘ose 
tion 


» be 
his 
ity- 
ods 
on 
bor 
om 
ms. 
ion 
cht 


ult 





light to be moved by crane and too heavy 


all the other things too 
to be moved by hand. 


The job involved reénforcing the jeep’s 


frame. building a boom, and installing a power winch taken from 
Tr ’ ‘ 


an amphibious jeep. ; F ; 

“Our jeep wrecker idea has spread to other outfits since we 
built our first one in Africa,” said Sergeant Degner, “We've 
driven most of the half dozen wreckers over 20,000 miles, and 
everywhere we've gone some one has copied the idea.” 

A machine for modifying the bogie wheels on half-tracked 
combat yehicles was designed and built by M. Sgt. Alfred Tron- 
stad of Shelby, Mont. It has made a 15-minute job out of one that 
used to take two hours. This machine held the mythical shop 
championship for “thingamajigs” until Tech. Sgt. William Nor- 
man of Terre Haute, Ind., built a mobile crane out of a 34-ton 
truck so that tank motors can be unloaded from trucks’ and 
stacked in piles in one-fourth the normal time. 

“Men from our outfit have done almost every kind of ordnance 
work overseas,” Sergeant Degner added. “They’ve worked with 
the Navy installing antiaircraft guns on ships, with the Air Corps 
installing aérial guns on planes, with antiaircraft battalions in the 
field, and with the artillery at the front. The best part is that each 
job they've had has resulted in some kind of improvement either 


in the shop or on the spot.” 


AMERICAN JET ENGINE 


The first jet-propulsion engine in this country free from foreign 
influence is under development at Westinghouse for the Bureau of 
Aéronautics, Navy Department, When the development is com- 
gleted, this new engine is expected to produce more pounds of 
thrust for a given amount of fuel and pounds of weight than any 
engines brought from Europe for study. This engine is expected 
to be important for future aircraft service. 

Few subjects in recent years have been studied so assiduously, 
few have commanded so much research work, so much laboratory 
experimentation as gas turbines, of which jet-propulsion engines 
are but one form. Actually, an enormous amount of ground has 
been covered. Probably more has been accomplished in the past 
two years to make the gas turbine widely practical than in all 
previous history. 

Essentially, work of three sorts is being done. One is in the 
field of high-temperature metallurgy, because the success of the 
combustion gas-turbine cycle depends on the temperatures in the 
turbine itself being 1,200 degrees Fahrenheit or more, which is 
well beyond the highest steam-turbine temperatures. The higher 
the allowable temperatures, the greater the efficiency and the 
wider the field of usefulness of the gas-turbine cycle as a prime 
mover. 

A second and the most active phase of the activity is the design, 
building, and testing of different units with many variations as to 
size and arrangement. This includes designs for the three main 
components of a gas-turbine cycle—axial-flow compressor, com- 
bustor, and gas turbine—and the relatively few but important 
controls and auxiliaries. 

A third activity—sharply limited by more pressing war work— 
is the investigation of possible uses of the combustion gas-turbine 
cycle. This involves extensive thermodynamic and heat-balance 
calculations for a wide variety of simple open-cycle systems, heat- 
recovery open-cycle systems, and closed-cycle systems—all predi- 
cated on assumed efficiencies, loadings, and costs. 

The great attraction of the combustion gas-turbine cycle lies in 
its simplicity and independence of a water supply. Basically it 
consists of three units on a single shaft, Liquid fuel is burned 
with a great excess of air in a combustor. The hot products of 
combustion drive a gas turbine and, in the simple cycle, exhaust 
to the atmosphere. The turbine develops power to drive an axial- 
flow compressor on the same shaft that supplied air to the com- 
bustor. Power from the turbine in excess of that required by the 

compressor can be utilized to drive a generator or some other 
mechanical load. 
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FITZGIBBONS M-3. TANK HULLS 
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As another war year dawns, it 
finds Fitzgibbons maintaining 
the production pace which has 
carned to date three Army-Navy 
“E” awards. On every fighting 
front—and on the home front, 
too—equipment by Fitzgibbons 
is giving battle or serving vital 
military needs. 











M-7 TANK DESTROYER 
HULLS 














The day of final Victory may 
be close, or still remote. But 
when it comes, with hardly a 
break the entire productive 
capacity of Fitzgibbons will be 
thrown into the task of supply- 
ing the huge peace-time need LOCOMOTIVE BOILERS 
which has accumulated during forU.S. ARMY aad RUSSIA 
the war years. The plans ace a 
made, the new and better prod- 
ucts are blueprinted. Fitzgib- 
bons steel boilers and aircondi- 
tioners will be on the front line 
of the coming building pro- 
gram, just as Fitzgibbons-built 
tank destroyer hulls and Navy 
gun shields and locomotive 


FABRICATED PARTS 
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HIGH OCTANE GASOLINE 























boilers are now on the front line Equipment 
of battle on land and sea. 
FITZGIBBONS BOILER COMPANY, INC. 
101 Park Avenue, New York 17, N. Y. BOILERS for HOSPITALS, 
Works: OSWEGO, N. ¥ CANTONMENTS, BASES 
Branches in Frincipal Cities batt J 





BUY AND HOLD U. S. WAR BONDS and STAMPS 


FITZGIBBONS 


Fighting equipment. since Pearl Harbor 
Steel boilers since 1886 
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@ “Caterpillar” 
tors pull guns, and 
with bulldozers and 
scrapers help build 
roads in South Pacific 
islands. 


trac- 































SSCS Ball and Roller Bearings 
are always ready with smooth, de- 
pendable performance whether 
they’re inside guns or on the ma- 
chines that move the guns or build 
the roads over which guns and 
other supplies must move. 


SSF INDUSTRIES, INC. 
PHILA. 34, PA. 
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The efficiency of a 1,200-degree-Fahrenheit simple open-cycle 
gas-turbine plant is about twenty per cent, which js only about 
two-thirds that of a good steam or gasoline-engine power plant 
Also all present combustors and turbines require liquid fuel, The 
unit, furthermore, is not self-starting. But it is simple jn form, ig 
small in weight and bulk, requires no water, and is a rotating 
device. Efficiency can be increased 10 or 15 per cent by adding 
various heat-recovery devices such as intercoolers for the com. 
pressor, regenerators for the combustor, and fuel reheaters, 





CUB PLANES NOW ROCKET-ARMED 


Back in the days when hedgerows were being featured in the 
news and when the American Third Army was shifting into high 
gear down the Cherbourg Peninsula, a handful of Nazis got the 
surprise of their lives. Two German cargo trucks were speeding 
down a highway several miles ahead of an American tank col. 
umn. An innocent-looking Piper Cub artillery spotter plane from 
the 4th Armored Division cruised lazily above them. The Ger. 
mans, having no fear of what they thought was an unarmed spot. 
ter plane, raced on. But they didn’t race far. A projectile which 
had been fired from the plane hit both trucks, setting one on fire. 
The Germans fled in panic to the woods. Later, American tanks 
captured the soldiers and their deserted vehicles. 

No longer does the enemy pass off the Artillery’s Grasshoppers 
as only the harbingers of future trouble. They are now regarded 
as a positive on-the-spot menace. Armed with rocket-firing ba- 
zooka tubes beneath their wings, the once-harmless Piper Cub 
planes, with their high-explosive 2.36-inch bazookas, have become 
little sisters to the Army Air Forces’ Thunderbolts and the Royal 
Air Force’s Typhoons. 

Lieut. Harley Merrick of Richmond, Calif., and Lieut. Roy 
Carson of San Francisco, Calif., two pilots whose job it is to 
adjust artillery fire from the air, dreamed up the novel weapon 
during training in England. 

“We figured we ought to have something to shoot with,” re- 
called Lieutenant Merrick, “and since a machine gun was too 
heavy for our type of small plane, we got four bazookas from an 
Army Ordnance depot and went to work.” 

The Ordnance bazookas were stripped of sights, grips, triggers, 
brackets, and flash deflectors—only the bare tubes remaining. 
They were then attached to the undersides of both wings, and 
an electric trigger was rigged in the cockpit, enabling the pilot 
to fire the Ordnance bazookas singly or simultaneously. 

“Fearing the blast might set fire to the plane’s fabric,” said 
Lieutenant Carson, “we tried out the rig on the ground first. It 
worked, so we took our ships upstairs and shot at some old Brit- 
ish tanks. The tanks took a beating and we didn’t, so we figured 
we had something.” 

The bazooka style of the Grasshoppers may not be as grand as 
that of the rocket-firing fighter planes, but the results gratify the 
pilots who otherwise would have to “sit and take it” from every- 
thing in the German Army’s antiaircraft artillery. 


BOWLING ALLEY FOR BOMBS 


A bomb bowling alley which delivers 500-pound incendiary 
bombs direct from freight cars to open-air storage racks is the 
latest thing in safety appliances developed by the Chemical War- 
fare Service. By use of the contraption, workers at the Deseret 
Chemical Warfare Depot, Utah, unload and stack fire bombs as 
easily as a pinboy returns balls in a bowling alley. 

The gadget consists of a wooden chute leading from the freight 
car door to a pair of wooden rails running along the ground. The 
bombs roll down the chute and along the rails into position. The 
railway also serves as a platform on which the rows of bombs 
remain piled. The secret of the bomb bowling alley is the chute, 
which regulates the speed of each bomb so accurately that it can 
be made to roll 2 feet or 200 feet before stopping. 
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At the Deseret Depot, freight cars bearing incoming shipments 
of fire bombs are backed up on a siding only a few feet from the 
storage area. The wooden chute is set up at the door and leads 
directly to the wooden railway which acts as the storage platform, 
The chute consists of two long wooden frames which clamp to- 


gether over the bomb like a vise as shown in the accompanying 


illustration. Hinged at the freight-car end, the upper frame can 


be screwed dow 


n as tightly as necessary by means of a hand 





U.S. Army 


Braking device at end of the bomb chute. 


screw at the bottom end. Strips of brake lining glued to the upper 
frame increase the chute’s braking power. 

Acting as pinboys on the bomb bowling alley are the workers 
in the freight car. As they feed the bombs into the chute, the pres- 
sure is gradually increased: the first bomb picks up enough speed 
to roll to the end of the railway; the second bomb moves more 
slowly, losing momentum as it comes to rest against the first, and 
the remaining bombs are bowled in similar fashion including the 
last bomb in the row. 

Previously it has been necessary to remove each bomb from the 
freight car with a fork lift truck, load it onto another truck, which 
then drove to the end of the row and set the bomb in place on the 
stack. This method involved the danger of muscular strain in 
handling the heavy incendiaries and of serious injury in case one 
of the bombs slipped and fell. With the bomb bowling alley, Des- 
eret workers are saved from these hazards, and they are able to 
stack five times as many bombs in an hour as previously. 


ROCKETS FOR THE NAVY 


The Navy shortly will be spending $100,000,000 monthly on 
rocket ammunition alone. Rockets have been found increasingly 
useful, among other things, for spraying death upon Japanese ma- 
chine gunners as a cover for landing operations. 

The $100,000,000 outlay, to be attained within four months, is 
“as much as is now being spent per month for all types of naval 
ammunition,” according to the Office of War Information, The 
Army is down for about $12,000,000 monthly throughout 1945 for 
rocket ammunition, over and above the amount spent on the pro- 
jectors themselves. 

Indication that America may have some rocket surprises in 
store for the Axis was given in this OWI comment: “Newest 
American rocket developments, including design details and the 
range and speed attained by the projectiles, as well as production 
figures, have not been made public by the military authorities.” 

Noting that Ordnance experts have not officially reported any 
giant long-range projectile like the German V2 rocket bomb (see 
p. 236), OWI said: “American Ordnance experts have concen- 
trated on developing artillery-type rockets, with emphasis on cor- 
recting the present relative inaccuracy of rocket fire.” 
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AIR FORCE G.1.'S CALL THESE 


HEAVY-DUTY AUVTOCARS 
"QUEEN MARYS” 


Ver, strangely enough, the tractor they 
call “Queen Mary,” after one of the 
biggest ships afloat, is the smaller of 
two sizes of military tractors that have 
been rolling out of the Autocar factory 
in increasing numbers all through the 
war. Heavy loads and heavy going 
mean little to Autocar two-, four-, or 


six-wheel-drive trucks and tractors. 


AUTOCAR 


MANUFACTURED IN ARDMORE, PA. 
SERVICED BY 
FACTORY BRANCHES FROM COAST TO COAST 
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SMALL ARMS 











AMMUNHIU 

















MACHINER 





CARTRIDGE LOADING MACHINE 
For Caliber .30 Cartridges 





One of our large family of Small Arms 
‘ Ammunition Machinery. This line is the 
outgrowth of long experience in the develop- 
ment of machinery for the mass production 
of bullets, cartridge cases, etc., and the 
handling of explosives. 


While the equipment is used extensively 
in U. S. Government Arsenals, the line 
includes alse various machinery adapted to 
the manufacturing practices of England, 
Canada and other foreign countries. 











WATERBURY FARREL 


FOUNDRY AND MACHINE COMPANY 


Waterbury Connecticu' U.S.A 


SALES OFFICES: 
CHICAGO GLEYELANC NOEWAT 
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FIREARMS OF THE ConFepERACY. By Claud E. Fuller and 
Richard D. Steuart. Huntington: Standard Publications 
Inc. 333 pp. $12.50. 


Tuis work should have appeared not later than 1900, at which 
date a man twenty-five years of age in 1865 was already sixty. 
And Confederate arms makers were not generally young men, 
As often reiterated by Fuller and Steuart, Southern youth was 
denied exemption from the draft even for work in munitions 
plants, Hence the majority of those closely familiar with the 
arms story were nearer to 40 than 25 in 1865, and to 75 than 
60, in 1900. 

Thus the present authors have labored under the handicap 
of time irreparably lost, and gone with it men and documents 
that could have solved many of the riddles now presented—and 
left partly or wholly unanswered. Despite this they have gath- 
ered a fascinating mass of data which will serve forevermore asa 
reference work for the student of Confederate small arms, If 
this is the worst offering on the subject, as it undoubtedly is, by 
the same token it is the best as well, for it has no competitor, 

To those familiar with Civil War history, many of the ip- 
cidents recorded in this volume will not be news. But to others 
they will constitute revealing sidelights on the confused political 
situation of the day. One of these concerns the failure of the 
Federal Government, as late as mid-April 1861, to make the 
least gesture toward supplying an adequate defense of its vitally 
important Harpers Ferry Arsenal, seized by the Confederacy, 
April 18, 1861. A suitable force, sent from Washington, could 
have reached Harpers Ferry in a matter of a few hours. The 
post was in hostile territory, in imminent danger of attack, and 
the veriest moron could appreciate its military importance. Why 
then was nothing done to reénforce its pitiful garrison? 

Another matter excellently treated is the age-old discussion 
as to who merits credit for perfecting the manufacture of arms 
on a truly interchangeable basis. Of the three candidates for this 
honor—Whitney, North, and Hall—Eli Whitney has commonly 
been accorded precedence. Roger Burlingame’s recent volumes? 
have especially served to establish him in the primal position. 
But Mr. Fuller (pp. 66-69) builds such a sound case in favor 
of the third contender (John H. Hall) that I for one am 
obliged to switch my allegiance to that gentleman, Remember, 
priority in the manufacture or attempted manufacture of truly 
interchangeable arms is not here at issue—it is common knowl- 
edge that the system originated in France—but rather a decision 
as to who first met complete success in such an enterprise. 

Fuller also gives (pp. 76-80) an expert résumé of the “Hall 
Carbine Affair.” Every hireling hack commissioned to be- 
smirch the munitions industry or banking interests has rattled 
this moldy skeleton for lo, these many years. The facts in brief, 
as expounded by Fuller, are that the U. S. Chief of Ordnance, 
James W. Ripley, authorized, as late as the spring of 1861, with 
the Civil War practically in being, the sale of 5,000 Hall's 
smoothbore percussion carbines, weapons then obsolete but wholly 
serviceable. The unit price was a modest one—$3.50. A specu- 
lator, A. M. Eastman, promptly bought them and, before he had 
actually taken delivery, resold them to one Simon Stevens at 
$11.50 each. Stevens borrowed $20,000 from J. P. Morgan, the 





1“‘Whistling Boy,’’ New York, 1941; “March of the Iron Men,” New 
York, 1942. 
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der, to finance his deal, Thirty-cight days later he paid Morgan 
elder, . - is 
and the latter passed from the picture. 


in full, : . 
. 1 the weapons rifled at his own 


Meanwhile Stevens had hac 
and resold them to General John C, Fremont (for 


expense : jos . 
troops) at $22 each. Thus the Government took 


jssue to his : jf F : 
from its right hand and sold to its left at a handsome profit to the 


middlemen. Morgan, who has constantly been painted as the 
bloody-handed fiend who engineered the transaction, had nothing 
to do either W ith the purchase or sale of the weapons and “. . . in 
the congressional debate [on the scandal] his name was men- 
tioned only once, and then only to emphasize his circumscribed 
interest.” 

Pages 82 to 95 of Part I are devoted to a discussion of George 
\W. Morse, his devices for converting muzzle-loaders to breech- 
loaders, his services to the Confederacy, and his activities from 
1854, when the Government first took serious cognizance of his 
inventions, to his death in 1888. As the man who developed the 
first successful center-fire cartridge in this, or probably any 
other, country, Morse has long deserved more recognition than 
he has been accorded. Mr. Fuller is to be congratulated upon 
having shed new light upon the life of this remarkable individual. 


THER E is an occasional spark of humor in the otherwise some- 
times humdrum recitation of facts and figures. Thus we find on 
page 48 a letter dated November 24, 1860, from one S. Adams, 
master armorer of the Virginia State Armory, addressed to 
1. B. Floyd, United States Secretary of War, and written from 
Springfield, Mass., where an indulgent Federal Government 
was permitting this representative of a hostile state to study its 
arms-manufacturing methods and to make drawings of tools 
and fixtures! Adams makes no bones over the fact that he 
realizes that the courtesies being accorded him in Springfield 
are due to Floyd's Southern sympathies and says naively: “I 
have no hopes of any assistance after a Black Republican takes 
possession of the War Department.” 

Another letter, unsigned, dated at Tyler, Tex., June 24, 1864, 
and addressed to the editor of the Galveston Weekly News, is 
reprinted on page 143. Speaking of the activities at a certain Con 
federate arms manufactory, the author observes, evidently with 
surprise and pleasure: “Though this is a [Confederate] govern- 
ment establishment, I did not see one idle man about the 
premises. . .” Plainly, the good old practice of “gold-bricking” 
among those feeding at the public trough antedates the twentieth 
century ! 

That the militant spirit of the times spread even to the South- 
ern clergy is evidenced in a letter printed on pages 251-252 which 
states in part: “. . . we had the pleasure of examining a Colt’s 
repeater [i.c., revolver] which was made by the Rey. Felix 
Johnson. This weapon was complete in all its details and appoint- 
ments and as well calculated to do damage as Mr. Colt’s best.” 

We find evidence that the Confederacy experimented with 
producing small arms by convict labor, apparently to its sorrow. 
Thus in a letter from W. B. Wernac, master armorer at the 
Georgia Armory (located in the State Penitentiary at Milledge 
ville) dated February 28, 1863, and addressed to a legislative 
committee of the State of Georgia (anent a proposal for re 
building the armory, burned by General Sherman), there appears 
(page 177): “I would . . . suggest that there ought to be no 
connection whatever with the Penitentiary. The past has furnished 
sufficient evidence of the incalculable injury the State Armory 
has sustained by its introduction within the walls of that insti- 


tution.” 


An YTHER matter of great interest discussed by Fuller is the 
relatively free traffic in small arms between Northern manu- 
facturers and Southern buyers which persisted until late in the 
Civil War. Thus he records (p, 240) the sale by Colonel Colt in 
March 1861 of 500 “Navy” revolvers? to the State of North 





2 The “Navy” caliber was .36, the “Army,” .44. 
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Carolina, while during May, June, and July of the Same year trib’ 
Richmond and Petersburg arms dealers were advertising newly evel 
received stocks of Colts. And as late as Christmas Eve, 1863 mis 
there was seized in New York harbor a steamer about to sail foot 
(evidently for some blockaded port) with fifty kegs of “larg” the 
in her hold. Opened, these revealed not lard but more “Navy” [ 
revolvers. Earlier in 1863 the Confederate General Bee te. nat 
ported (p. 244) : “I am informed that carbines and pistols can be Pat 
had; bought in New York and shipped to Brownsville [Tex,] of 
without trouble. Am offered 5,000 Colt’s revolvers at $25 for me! 
the Navy size and $38 Army size.” less 
It seems that Eli Whitney was also among those approached ste: 
by Confederate agents, to whom he agreed to supply 1,500 riffes pas 
of Enfield pattern, 1,000 to be delivered by December 1, 1860 ins' 
(p. 80). But thé canny Yankee delivered only “... old guns pos 
fixed up,” and the contract was canceled. inc 
One of the most generally informative items in this work is to 
Gorgas’ summary of ordnance activities within the Confederacy cor 
(pp. 112-131), as previously printed in ARMY ORDNANCE and Ch 
elsewhere. Unfortunately, this is the only such document spread act 
upon its pages. Thus no mention is made of the well-known “si 
“History of the Confederate Powder Works” by Col. G. W. sta 
Rains,’ nor of the humorous, though scarcely printable, poems am 
evoked both South and North by the activities of the Confederate “} 
“Mining and Niter Bureau,” though the Rains monograph and sus 
the ribald poetry have probably gained much wider circulation in 
over the years than has Gorgas’ report, despite its several print. 
ings. by 
What that is new and exciting do Fuller and Steuart tell ys th 
] - P d d of Confederate small arms? In the experience of the reviewer, a 
t Ss rotecte an almost any information under that caption falls into this cate- of 
S , . gory. The average collector, even of advanced standing, knows 4 
till a 40 C. Mot that: | 
1 a ” O or 1. The Confederacy seized during the spring of 1861 all U. S. th 
weapons and other ordnance stores housed in Federal arsenals a 
You can use the new Fairbanks - Morse within its borders. sc 
general-purpose Motor at full rated ca- 2. At Harpers Ferry, it acquired considerable machinery for 
pacity continuously without fear of dam- the manufacture of small arms. This was sent to Richmond and . 
age from overheating. Its new cross-flow elsewhere. 5 
ventilation insures uniform cooling with 3. From components captured at Harpers Ferry and canni- a 
no hot spots. And that isn’t all. This balized from battlefield spoils, a great many small arms of vary- ; 
versatile motor offers you many other ing types were produced. F 
advanced features, including: 4. Factories for arms manufacture were set up by the Con- 
federate and state governments and by private persons at many 
e Copperspun Rotor—only Fairbanks-Morse points throughout the South. Their output was small and when ( 
Motors have rotors centrifugally cast in one piece threatened by the near approach of Federal forces it was often 
and of copper. necessary to move them bodily to points of greater security. t 
e Protected Frame—excludes falling particles 5. The Confederacy’s stock of small arms with which it ‘ 
and dripping liquids. entered the war was later augmented by battlefield trophies, 
e Ball Bearings—sealed in and protected. adaptation of sporting arms to military purposes, and imports 
e Adaptable Conduit Box—provides alter- — a a ogee purage. ‘“ ‘ m t 
nate assembly. eyond this, most collectors are practically uninformed with 
’ respect to Confederate hand and shoulder weapons. 
Get the full story of how this ‘‘motor of ; 
tomorrow” could serve you today. Write ANNOUNCEMENT of the impending publication of this vol- ' 
Fairbanks, Morse & Co., Fairbanks-Morse ume brought the reviewer a real anticipatory thrill. What better ) 
Building, Chicago 5, Illinois combination of authors could be asked, with accuracy to one ten- : 
thousandth of a comma guaranteed by Fuller, the engineer, and 
BUY MORE WAR BONDS style by Steuart, the professional man of letters? Each would 
be a check upon the other; the result, perfection. To make 
e assurance doubly sure, had not one of the twain—Fuller-— 
alr an w orse already produced two substantial volumes on American small 
arms? 
A name worth rememberin g Alas and alack! The book before us is a masterpiece of poor 
ee a re typography, careless compilation, and slipshod exposition. Part I, 
Motors «+ Pumps «+ Scales «+ Magnetos « Stokers constituting the section on shoulder arms, and presumably at- 
Railroad Motor Cars and Standpipes + Farm Equipment 
ee 208 A 7 OT 8 Newburgh, N. Y., 1882. 
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tributable to Mr. Fuller, is particularly replete with errors of 

every type and description. These include crude misspellings, 

misstatements of fact, poor punctuation, transpositions, confused 
footnotes, bad paragraphing and pagination; in short, about all 
the ills a book can be heir to. 

Despite the manifest importance of so doing in a work of this 
nature, No consistent effort is made throughout the 231 pages of 

Part I to identify people, places, or events mentioned. Accounts 
of the same affair are narrated two, three, and four times. Docu- 
ments, sometimes of considerable length are printed, and need- 
lessly reprinted. From some, deletions have been made. But in- 
stead of doing this carefully, so that the flow of thought will 
pass evenly across the hiatuses, the text has, in almost every 
instance, been guillotined in such crude feshion as to make it im- 
possible to reconcile the purport of succeeding sentences. And, 
incredible as it may seem, Mr. Fuller, despite a lifetime devoted 
to the study of American arms and arms makers, cannot yet spell 
correctly the names of two of the foremost among the latter— 
Christian Sharps and Henry Deringer. Indeed the commonly 
accepted rules of grammar, punctuation, and spelling—e.g., 
“sight” for “site,” meaning “location”’—appear to be without 
standing in his eyes. And he indulges in an orgy of capitalizing 
any and every noun that strikes his fancy; e.g., “Eye-Bolt,” 
“Autumn,” “Ratchett” (sic) to a degree which leads us to 
suspect that pure Nordic gametes must certainly predominate 
in his heredity. 

Footnotes, like punctuation marks, appear to have been grabbed 
by the handful and thrown blindly at the passing pages. At times 
the latter are wholly without orderly numerical sequence. Thus 
note No. 1, Chapter 4, appears at the bottom of p. 156, with No. 2 
on p. 158. Missing thereafter are Nos. 3 to 19, inclusive, On 
p. 164 we meet No. 20. The sequence then proceeds without 
break to No. 30 (p. 168). The note next succeeding (p. 175) is 
the long-lost No. 3. Thereafter the rest of the missing numbers 
are gradually fed into the text, sometimes in proper rotation, 
sometimes badly jumbled. The last (No. 19) is found on p, 192. 

Unfortunately, such documentation as does appear in foot- 
note form (and much that should so appear does not) is sloppily 
executed. Initials of authors, dates, and places of publication 
are commonly lacking, as are references to page numbers, even 
when the inclusion of these is definitely indicated. The “Official 
Records of the War of the Rebellion” are accorded four different 
designations, thus: “Official Records, War of the Rebellion” 
(p. 156); “Official Records” (p. 164); “Rebellion Records” 
(p. 166); “Official Record, War of the Rebellion” (p. 233). 
Nowhere is there evidence of the least desire to make it easy for 
the serious reader to identify, or to locate, the source quoted. 


SoME errors of fact were noted, Thus Fuller describes (p. 74) 
a Hall flintlock “carbine.” None such were made, Apparently 
he has misled himself because of a confusion of captions in the 
text and the plate (No. VII) accompanying. Similar confusion 
exists with respect to “Cook” carbines and musketoons (p. 149 
and Plate XIV). Again he states that Sir Joseph Whitworth’s 
experiments with cannon of polygonal bore preceded his de- 
velopment of small arms of similar characteristics. This is in- 
correct.4 He likewise describes the quickest rifling developed 
by Whitwerth as having one turn in five inches, whereas Sir 
Joseph himself records developing a bore with a twist of one 
turn in one inch!® Certain of his figures on Civil War arms pro- 
duction are palpably erroneous. Thus he states (p. 241) that to 
June 30, 1862, the Federal Government had bought 10,640 
Remington revolvers. But three pages later we learn that it 
purchased only 5,000 revolvers of that make, calibers .36 and 
44, throughout the entire war. As a matter of fact, the number 








‘Whitworth, J., “Guns and Steel,” London, 1877, p. 19. 
8 Ibid., p. 23. 
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| peer napone of the Army Ordnance Association are 
again available to all members, They include the Asso- 
ciation’s medal, lapel devices, and ribbons. A membership 
certificate and a wall plaque also are available, The medals 
and bar ribbon are for military or civilian dress. The lapel 
emblem, bar, and ribbon are for civilian wear. 

The medal of the Association is struck from bronze 
taken from a German cannon captured in World War I. 
The medal is suspended on a ribbon of grosgrain silk in 
the Association’s colors—crimson, yellow, piped in black. 

The wall plaque is the Seal of the Association made of 
pressed wood in the traditional colors—shield in maroon, 
device in bronze, size 8x49 inches. It is a pleasing deco- 
ration for office or library. 

The membership certificate, on heavy paper suitable for 
framing, 14% x9 inches, is engrossed with the member's 
name and bears the Seal and Colors of the Association. 

The display of emblems of the society on fitting occa- 
sion is both an evidence of interest in the objects of the 
organization and a mark of especial loyalty to the national 
defense of the United States. 





ORDER FORM 

Enter my order for the following insignia of the 
Association: 

Quantity Item 
The medal, $2.00 
Miniature medal, $1.50 
Lapel emblem, silver, 


gold-plated, $1.50 
Lapel bar, $1.00 
(Federal tax included in above prices) 


Amount 


Lapel ribbon, $.50 (quarter-yard) 
Lapel ribbon, $1.50 a yard 
Bar ribbon, $.50 
Ribbon, $2.00 a yard 
Miniature ribbon, $1.50 a yard 
Wall plaque (wood), $3.00 
Membership certificate, $1.50 
WE) weexasenwe 
(Ribbons are sold in lengths of not less than 
one-quarter yard) 

My check for $.......... is enclosed. (Postage and 
shipping charges to domestic destinations are paid by the 
Association.) Forward insignia to me at: 


(City and State) 


THE ARMY ORDNANCE ASSOCIATION 


MILLS BUILDING 
PENNSYLVANIA AVENUE AT 17TH STREET 
WASHINGTON 6, D. C. 
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Excessive heat, corrosion and vibration require 
an exhaust unit that is durable. Gas engines, es- 
pecially, demand a Rex-Flex lined exhaust unit 
to best withstand these destructive forces. 


A Rex-Flex stainless-steel unit was used in the 
above installation, since ordinary steel is more 
readily affected by corrosive action—caused by 
acidulated condensation during shut-down 
periods. Through the use of a lined Rex-Flex 
exhaust unit, a smooth bore flow was obtained— 
undesirable back pressures were avoided and 
longer unit life was assured. Flexibility was in- 
creased also, due to the Rex-Flex method of at- 
taching the liner, which allows complete freedom 
of axial and radial motion within specified 
limits. 

No matter what your exhaust connector needs 
are—now or in the future—you can increase op- 
erating life and efficiency with Rex-Flex Stain- 
less-Steel lined exhaust units. Send your instal- 
lation requirements to our Engineering Depart- 


ment—now. 


~ Flexible Metal Hose for Every Industrial Use 
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MAYWOOD, ILLINOIS 
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it acquired over this period from the makers alone. exclusive of 
those secured from dealers, was almost 128,000.6 

Coming to Part II of this work (Pistols and Revolvers), 
Mr. Steuart’s contribution, we meet a happier situation, though 
even he spells the name of a certain arms manufactory two differ. 
ent ways on p. 247, Like Fuller, his footnotes are too often j in- 
adequately documented, and like him too, his unnecessary use of 
capitals suggest a secret link with the hackenkreuz, He also 
invents a new caliber of pin-fire revolver (11-mm.) whereas it 
is common knowledge that the calibers in which these were 
produced were limited to 5, 7, 9, 12, and 15-mm. But in genera} 
his work is well executed. Nevertheless, as the literary member 
of the firm, Steuart must bear the onus for the lack of a bibli- 
ography and the hopeless inadequacy of the subject index. 

In answer to the first of these indictments it may be claimed 
that the bibliography is to be found in the footnotes. As to the 
quality of these, we have already made definite expression, But 
in the matter of the index, no plea can be accepted, 
For it is so incomplete that the work would have improved, rather 


subject 


than suffered, by its total omission. 

But, despite these Fuller have now 
thrown wide the doors to vast storehouses of information on each 
Names, dates, and 
with costs and production statistics, are 
supplied for scores of Confederate rifles, pistols, 
carbines, revolvers, muskets, Recorded are the 
names of those who produced these weapons, the difficulties under 
which they labored, and the successes they achieved. The assem- 
bly of these data must have been a stupendous task. One won- 


failings, and Steuart 


and every one of the subjects enumerated. 
places of manufacture, 
varieties of 


and musketoons. 


ders how it was ever brought to completion. 

Not only are Fuller and Steuart without competition; there is 
little chance of the appearance hereafter of other works on Con- 
federate small arms. The hour is already too late. Wherefore, ye 
who thirst after knowledge of these weapons, clasp this volume 
to your bosoms and give thanks for its existence, since it is more 
than probable that within its confines will be found pretty nearly 
everything that ever will be recorded concerning the firearms of 
the Confederacy.—c. G. 
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